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1.0. INTRODUCTION 
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The index of refraotion minus one is called the modulus .of refraction, N. Most 
real-time refraotion correction algorithms assume that N deoays exponentially 
with altitude above a station, h. That is, 


N = N 0 exp (-h/Hg) 

where 


( 1 . 1 ) 


N 0 = modulus of refraotion at the station 
H s = atmospheric scale height 


Errors in either -N 0 or H s cause errors in the estimated refraction 
corrections: Ap for range and AE for elevation angle. Errors in AE are 

generally the most critical. For example, using mean monthly values of N 0 
instead of the actual value is estimated to cause an RMS error of 2.5 percent 
in AE when tracking at orbital altitudes. As will be seen, current methods 
of computing Hg can cause errors of over 10 percent in AE and absolute 
errors of over 1 milliradian. Note that C— band radar hardware errors are 
about 0.1 milliradian. 

Exact values of N 0 can be easily measured at a station. However, there is no 
exact value of Hg because equation '1.1) is only an approximation, and 
only some "optimum" value of Hg can be computed. Six different methods 
of computing Hg have been investigated using 30 different radio atmospheres 
and 27 optical atmospheres. Exact refraction corrections were computed using 
tabular values of refractivity, N-10 6 ; obtained by weather balloons. Exact 
corrections were computed for four values of elevation angle and for two 
different altitudes: H z 10® meters = 540 n. mi., and H z 104 meters above 

the tracking site. Approximate corrections were then computed using the 
different, values of Hg. A comparison was then made with the exact values 
to determine which method of computing Hg was best. 

Appendix A contains tables of refractivity versus altitude for 30 different 
radio atmospheres. Refractivity was computed using the equations in section 2.0 
from the information given in the tables of reference 1. Three atmospheres from 
each location were used: the month with the lowest radio refractivity, the 
month with the highest radio refractivity, and the mean annual atmosphere. Ap- 
pendix B contains tables of refractivity versus altitude for 27 different opti- 
cal atmospheres. Appendix C contains tables of the refraction corrections for 
the 30 different radio atmospheres. Appendix D contains tables of the refrac- 
tion corrections for the 27 optical atmospheres. Appendix E lists the equations 
used to compute the refraction corrections. 
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2.0 COMPUTING REFRACTIVITY 

These equations, were obtained from reference 2. The following quantities 
are defined and used in the equation. for refractivity. 

n = index of refraction 
N = n-1 , modulus of refraction 
N'IqG = refractivity 

T D = dry bulb temperature in degrees kelvin = 273.15 + t° Celsius... 
Tyj = wet bulb temperature in degrees kelvin 
RH = relative humidity in percent 
e s = saturation water vapor pressure in millibars 
RH 

e a * — e s , actual or., aqueous vapor pressure in millibars 
100 

P s pressure in millibars . 

e = 0.622, ratio of molecular weight of water to dry air 
L = 595 calorie/gram, latent heat of vaporization 
e so = 6.11 millibars, saturation vapor pressure at 273*15 K 
K s 19*75366 

Cp = 0.24 calorie/gram/deg K, specific heat of dry air at a constant, 
pressure- 

Cpy = 0.441 calorie/gram/deg K, specific heat of water vapor at a 
constant, pressure 

D = Tq - Ty degrees kelvin 

X = wavelength of light in microns 
= 0.555 micron for yellow-green -light 
s-0.75 micron for a ruby laser 
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The equation for-optical refraotivity is 


77 5P 

N-10 6 (1 + 5.15-10-3/X2 + 1.07* 10-^/X^) 

t D 


( 2 . 1 ) 


For radio frequencies, the refraotivity is given by 


c 77.6 ( «a' 

N* 10° r [ p + 4810 — 


T D 


Td 


( 2 . 2 ) 


The following equation for e a is used . when__ T D and T w are given. 
€Le so EXP(K(T W - 273.15)/T W ) - c P PD 


e a = 


£(L + CpyD) 


mbar 


(2.3) 


!f RH and T D are given, the following equations can be used to compute 
e a (ref. 2) . 


x = 


17.2694 (T D - 273.15) 
- .35.85 


e s = 6.11 e x millibars 


RH 

e a 52 11 e q 

a 100 3 


(2.4) 

(2.5) 

( 2 . 6 ) 
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The IRIG documents (ref. 1) use an alternate set of equations. 
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x = 24.858048 ^1 


+ 3.464878 * lO” 4 


- 9.87200* 10-^ 


/ 273 


f3.l6\ 

-5. 

Td / 


028 In 


t d 

273.16 


1 - exp -19.104276 


TD 


273.16 


- 1 


1 - exp 10.98227 1 - 


273.16 

t D 


e s = 6.111 36e x millibars 


e a 8 


RH 

Too 


(2.7) 


( 2 . 8 ) 

(2.9) 


Note that the maximum difference between equation (2.5) and equation (2 8) 
is about 0.019 millibar, a small quantity. 

3.0 METHODS OF COMPUTING He 

Six. different methods of computing H s were used. They are described below. 
N 0 is the modulus of refraction at the tracking site. 

Hsi 

N 1000 = No - 7,32*10-6 exp (5577 N 0 ) 

1000 

Hsi = meters 

ln(N o /N 1000 ) 


This method of computing Hg was developed in 1959 at the National Bureau 
of Standards (ref. 3). It is the most widely used. Goddard Spaceflight 
Center uses this method to compute Hg and supplies these values in their 
station characeteristics tables, which are in turn used by Johnson Space 
Center. An advantage is that it only, requires the value of N 6 at the tracking 
site. No high altitude weather data are needed. A deficiency is that it does 
not account directly for station altitude. For example, if Hg = 6000 meters 
for a particular station, then the equation will give H s = 7000 meters 
for a station 1 kilometer above it. The fact is that both stations may have 
very nearly the same value of Hg. Hg^ has a maximum value of about 8502 


4 . 
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meters, a defiolendy for optical atmospheres since they require values as 
large as 1.1 000 meters. 


H S2 


N 30 000 - Annual value of N at 30 000 meters above the tracking site. 


H S2 * 


30 000 

ln(N 0 /N 3 Q 000) 


meters 


This is approximately the method used at Patrick AFB for the Eastern Test 
Range. An advantage is that N 30 000 is approximately the 3ame for all 
tracking sites, and thu3 high altitude weather data is not required for all 
sites. Also, the mean monthly values of N at h s 30 000 meters change 
very little. A disadvantage is that most of the refraction (bending) occurs 
well below h = 30 000 meters, and the refractivity at h s 30 000 meters 
has. ..little, significance. 


5sa 


N 4500 = value of N at 4500 meters above the tracking site. 


4500 

Hoo = ————— meters 
b:S ln(N 0 /Ni4 5 oo) 


The method of computing Hg requires weather data at h = 4500 meters 
above the tracking site. 


H S 4 


h a altitude above tracking site at. which N s N 0 /2 
(4000 < h < 6000 m) 

H s4 = h/lh(2) 


Hg 4 requires low altitude weather data. 
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Hs § ^ determined by a paroantage-lea3t-aquare3 fit of the elevation anale 
re fraction corrections. It is the optimum value of H«, giving the lea£t 

^ be aor0 lf * trug’dSJSd exponentially 

with altitude. The errors in the reflation corrections using Hqk are 7 

a measure of the nonexponentiality of the atmosphere. ThiS-methodPrequires 

the P data high altitude weather dat a and nontrivial computer programs toSit 


HS6 For Radio Atmospheres 

tySTA = altitude of station in meters above MSL. 

SlnUiafeetUt:: 311 " 8 ' S ‘ ,Uatl °' 1 bel °“' Use -*» 


as 


Hs6 s A - B(N o *10 6 ) exp[(h S TA -C)/H S 6] 
where,. for hsiA < 1500 meters 

A = 17 590 meters B = 30.55 meters C = 0 

(A = 20 285 meters B . 40 meters C.o for Point Arguello, California) 

For 1500 <* fysTA < 2500 meters 


A = 18 588 meters B a 40.814 meters C = 1500 meters 

For hgj^ 2500 meters 

A = 21 273 meters B = 60.227 meters C = 3000 meters 

Note if hsTA = C, then H s g is a linear function of.~N 0 . 

Hs6 = A - B(N • 106 ) 
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A 


z .- «« ssra a“- ta ^^-iS5^. ■& 

this exercise snowed H S3 to also be s good estimate of scale hISt (but 

B 1 we^ohSi 8 ^°1! alti J ude weathSr data). The remaining values of^A and 
* A Jl er6 obtained by a standard least-squares, fit to the H<-o values for ?U 
different atmospheres, except for 13 atmospheres at Point Arguello. 4 

The radio atmospheres in the vicinity Of Point Arcuelln r a nf ftm ie ^ a ^ 

&3s?ssif= 

Li ke n^, H s6 requires no high altitude weather data, only the refraotivitv 

wwS "f rf ~ - ^“2 

dstcr^L that K ‘ he altltUde of h * c *»°™ MSI-, it wao 


Hg6 * A - B(N C *10&) 


a linear function of No *10^. where A anH r , towi j , a . , 

S v »■ “ 

y a the altitude h = C is (for an exponential atmosphere) 


N c *10 6 = N o -106 exp[(h STA - C)/H s6 ] 


Combining these two equations gives the iteration equation for H s g 

%6 For Optical Atmospheres 

hsTA = station altitude in meters above MSL 

X a wavelength of light in microns 
= 0.555 micron for yellow-green light 
= 0.75 micron for ruby laser 

N 0 = modulus of refraction at station for the wavelength X 
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For optical atmospheres, convert N 0 to the modulus of refraction for yellow- 
green light by 


„ 1.017847170 

N 0 s — — - ... . m 

1 + 5.15* 10-3/X2 + i,07-1(HA 4 

Then obtain Hgg by iterating the equation below. Use Hog * 9800 meters 
as an initial estimate. 

H s6 = A - B(N 0 *.:!Q 6 ) exp[(h STA - C)/HggJ 

where, for hg^A < 1500 meters 

A = 27 480 meters B = 64.38 meters C = 0 

For.. 1500 _< hgxA < 2500 meters 

A = 24 035 meters B = 61.181 meters C = 1500 meters 

For hgxA i 2500 meters 

A = 19 092 meters B = 47-371 meters C = 3000 meters 

The A and B coefficients were obtained in a similar manner to those for the 

radio atmospheres. 


4 . 0 SUMMARY OF RESULTS 


The very accurate refraction correction equations of appendix E were used to com- 
pute the exact refraction corrections using the tabular values of refractivity 
in appendixes A and B. The tt$ approximate corrections were computed using 
the six values of Hg (sec. 3). Again, the equations in appendix E were 
used, but with the assumption of an exponential atmosphere. 


N = N 0 exp(-h/Hg) 


The percentage errors in the corrections were then computed to determine 
which method of computing Hg was best. 
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"g” Hs5> and H se 

0?"^: ^o, a H“* pherea 

K f ; °“^^^ 32 ® e? sro;^^°i^^ h s; 3 r^ m 53 iv^ r ‘o?:!?i 1 - about 

meters^ 1 iS inad8cluate ’ with a raaxlmum error from optimum of over-3000 

coriectioS° W3 AE he a rSf tag ? er T i " QOmputlng fche elevation angle refraction 
correction, AE, at the various locations of, the radio atraosoheres a* a n n^f 

of comparison, using mean monthly values of cause about a ? P°^ n ^ 

RMS error in AE at orbital altitudes and 1 si 1^ aLSf' 

’ As can be seen from the overa11 RMS statistics in table 1 h«i 
and %> cause errors of about 7 percent in AE. offers a factor of 

2 . 5 improvement over using H S1 and gives an RMS er?or of 2 8 Descent Lr> 
semiarid atmospheres, as found at White Sands and Edwards AFB the errAn F ° r 
in computing AE by using H S1 were over 10 oercent 5^!’ J , ° rS 

B *£»&$- 

tote " 0t SeneraUy *ven necessary or desirable to obtalflow altitude weaker 

r^s^SfrSFftSSSr^ 

s:4;r 

fh “; aeviaioion of the range bias error for a C-band radar. Also note 
for 4p (?ef. m J)? “ onthly ralue of »o = aU3e3 on JIMS error of about 1.7 percent 

doe b s e not1o°' »2%S?*£S ££&.£ 7 °^ 

af, 8 M LS„"t W0 l 3 i ?? ** RMS err ° 1 ' of « Po^nt. H s r does qulie Sen 
of \l L> "J 1 ? 13 0l ? ae t0 the value for Hae of K5 p^cent 

4E. H S3 at 1.9 percent, is the choice over H s i, at 2?? percent. 

am 1 qulte h Urae th4 SUu“‘h!! 'ZFS a" ^ . fo f ° ptioal atmospheres. The errors 

^ than "n at 9 - 5 ' ,aroant - 

V, it can be seen that the range refraction correction 
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errors are muoh larger at orbital altitudes. At H s 10^ meters, the errors 
are very small for Hgg. For example, at -White. Sands, the error in Ap using 
Hg6 was 10.7 percent fpr H a 10^ meters and 0.3 peroent for Ha 10^ meters. 

This bodes well for survey ing work. - 

Figures A-1 , A-2 and A-3 in appendix A are plots if ln(N*10^) versus altitude 
for three different radio atmospheres. If the atmospheres were truly exponential, 
these plots would be straight -lines . Figure A-3 for Point Arguello, California, 
shows a highly nonlinear plot, particularly at the low altitudes where most 
of the bending takes place. This will cause large, errors in computing real- 
time refraction corrections, which assume a linear plot. Table 5 shows the 
percentage . errors in computing AE for the Point Arguello radio atmospheres. 

It is seen that the errors are quite large. If the measured elevation angle 
is restricted to be. greater than or equal to 3. degrees, table 6 shows that 
Hgg will do. a good job though with errors on the order of 1 percent of 
AE. Because of the unusual nature of this Pacific Coast atmosphere, a special 
set of fit. coefficients was required for Hgg here. The fit coefficients . 
were based on the computed values of fig 3 for the 12 monthly atmospheres 
and 1. annual atmosphere from reference 1. Below E^ = 3 degrees, use of' 

Hgg though causes a maximum error of about 1.7 milliradians at E^ = 0.5 degree 
for the July atmosphere,. At E^ = 1 degree, the error is about 0.6 milliradian. 

Figures 3 through 6 show plots of Hgi , 1*33 and Hgg versus the refractivity at 

the altitudes of 1500 meter and 3000 meter. The reference points, of Hgg, 
show a strong linear trend. Thus, Hgg was made to be a. linear function 
of refractivity at the altitudes: C = 1500 meter and C s 3000 meter. 

Tables 7 through 12 list values of Hgi , Hgg and Hgg for stations above sea 
level for various radio atmospheres. Tables 13 through 18 show values of Hg 3 
and Hgg for stations above sea level for various optical atmospheres. It is 
regretted that values of Hgg were not available for stations above sea level. 

The large amount of time and work involved in computing these values was beyond 
the scope of this study. However, Hg3 is generally fairly close to optimum and 
easily computed. Thus, Hg3 should be used as the reference scale height in 
these tables. It is seen that Hgg generally agrees well with Hgg. The per- 
formance of Hgi is generally poor, and completely unacceptable for optical 
atmospheres . 


5.0 CONCLUSIONS AND RECOMMENDATIONS 


It is clear-that the best algorithm for general use is the one for Hgg. It is 
easy to use and requires no high altitude weather data, only the refractivity at 
the radar site. It is the second most accurate value of Hg, with Hgg, by 
definition, being the most accurate. Hgg is not simple to compute and requires 
complete high altitude weather data. The worldwide RMS accuracy of computing 
the. elevation angle refraction correction using Hgg is about 2.8 percent 
for radio atmospheres, in line with the 2.5 percent error in AE due to uncertainties 
in N 0 . 

Hgg and Hg4 both are easy to. compute but require low altitude weather data 
above the site. For radio and optical atmospheres, th ei r accuracy is not 
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generally quite as good as that provided by H«sg , whioh requires no low altitude 
weather data. So, why bother with weather balloons?. qW altitude 

Hgi , the most widely used value currently, is easily obtained but gives RMS 
worldwide errors of 7 percent of AE for radio atmospheres? 2^ timel la^er 
than using Hs6- For semiarid atmospheres, the errors caused by using H<ai oan 
be over 10 percent, whereas H 36 offers 1-pereent to 2-percent aoSracy hire“ 
a factor of 5 to 10 improvement in accuracy. y 

r adi0 atmospheres works well at Patrick AFB, where it was developed. 
However, its overall -accuracy of 7. 4-percent error in AE is the worst. It can 
not be recommended. ^ wau 

For optical atmospheres, Hgg is the clear choice, offering, 1.8 percent accuracy 
n computing AE, close to the optimum of 1.5 percent using Hoc. Hoo at 1 9 
percent is the choice over Hd. at 2.7 percent. The use of ” — ^ *• 


. . . . , , urn Ui Mi or tlqo W 

optical atmospheres is unacceptable, with errors of 19 percent and 23 percent 


compared with H s , or H S2 also improves the accuracy of the range 

r?d?n = P * Use ° f H S6 S ives errors of 3.8 percent of Ap for 

adio atmospheres and 6.5 percent for optical atmospheres. However, for optical 

atmospheres where the target is below 10 000 meters in altitude, the Ap errors 
are generally negligible using Hgg . This bodes well for surveying work. 
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TABLE 1.-. PERCENTAGE ERROR IN. A E FOR RADIO ATMOSPHERES 


-LOCATION 

I H S1 

l 

I 

1 

H S2 

! 

1 

%3 J 

«S4 - ! 

• h S 5 j 

H S 6 

White Sands 

! 

! 10.65 

t 

t 

! 

1 

10.93 

1 

1 

2.76. ! 

1.72 1 

0.68 ! 

2.03 

Edwards AFB 

l 10.40 

1 

l 

I 

t 

13.18. 

1 

I 

U34 l 

.86 ! 

.70 ! 

1.06 

Eglin .AFB 

l 7.74 

t 

1 

1 

4.18 

l 

1 

3.86 I 

3.51 1 

1.38 ! 

3.44 

Ascension 

! 3-50 

1 

1 

! 

1 

3.87 

l 

! 

I 

3.02 l 

■ 3-32 l 

1.83 1 

- 2.59 

.Kwajalein 

l 

l 6.23 

1 

l 

I 

1 

3.52 

! 

1 

2.92 ! 

2.77 ! 

-1.38 I 

3.05 

Wallops 

! 8.14 

1 

1 

i 

I 

8.65 

l 

t 

1 

2.97 l 

2.69 ! 

1.91 l 

2.34 

Cape Canaveral 

I 3.00 

t 

i 

t 

| 

8.11 

l 

! 

• 

3.91 l 

3.79 ! 

2.83 ! 

- 4.27 

St 

Cape Canaveral 

! 3.53 

J 

! 

1 

3.48 

1 

f 

1.9.1 I 

2.74 1 

2.94 t 

3.03 

Patrick AFB 

! 4.55 

1 

1 

l 

I 

2.04 

l 

! 

1 

1.79 ! 

2.07 1 

1.51 l 

3.10 

Hawaii 

l 3.61 

t 

1 

! 

i 

2.51 

l 

1 

| 

2.94 1 

3-96 ! 

1.03 1 

2.20 

RMS 

t . 7.00. 
! 

i 

l 

l 

7.37 

l 

2.94 ! 

" 2 * 91 1 

1 .60 ! 

2.81 


E M > 3 degrees. 
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TABLE. 2.- PERCENTAGE ERROR IN Ap FOR RADIO ATMOSPHERES. 
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TABLE 3,- PERCENTAGE ERROR. IN . AE • FOR OPTICAL ATMOSPHERES 



LOCATION 


! White Sands 
l 

l .Edwards AFB 
I 

I Eglin AFB 
I 

l Ascension 
I 

I Kwajalein 
1 

l Wallops 
l 

1 Cape Canaveral 
l 

! Hawaii 
l 

! RMS 

t 



23.26 1 28.30. 

I 

17.95 ! 24.02 

l 

14.66 I 18.20 
! 

19.78. I 24.39 
! 

19.40 ! 24.20 

I 

15.52 1 18.79 

I - 

18.90 l 23.15 
l 

19 . 15 l 23-37 
I 

18.74. ! 23.25 


- 2.21 
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TABLE 4.- PERCENTAGE ERROR IN Ap FOR OPTICAL ATMOSPHERES 


LOCATION 


l H S1 


! White Sands 

1 

10.61 - 

1 

1 

13.80 

l 

I 

1 

8.63. 1 

.... 6.03. 

I 

1 

1 

8.85 1 

- 7.55 

1 

| 

! Edwards AFB 

1 

9.12 

1 

1 

13.22 

1 

I 

1 

7.08 l 

5.88 

« 

6.74 ! 

6.65. 

l 

• 

l Eglin AFB 
1 

9.02 

1 

11.56 

l 

| 

5.05 ! 

. 4.78 

l 

t 

4.15 t 

5.71. 

l 

| 

! Ascension 
1 

9*68 

1 

1 

12.77 

i 

! 

1 

5.57 ! 

... 4.56 

1 

t 

7.07 I 

6.72 

l 

I 

‘ 

! . Kwajalein 
) 

9.82 

l 

I 

i 

13.03 

l 

l 

t 

5.84 ! 

4.70 

l 

! 

1 

6.51 1 

.. 7.33 

1 

[;■ * * 

\ ! Wallops. 

1 

8.70 

l 

! 

1 

11.03 

1 

5.13 t 

4.89 

l 

1 

1 

4.99 t 

5.02 

I 

! 

l 

t ! Cape Canaveral 

9.66 

l 

I 

9 

12.56 

i 

t 

1 

5.78 1 

5.03 

l 

» 

6.42 ! 

6.22 

I 

I , 

1 

1 Hawaii 

r 1 

9.65 

! 

1 

12.54 

l 

l 

t 

5.36 .! 

4.97 

l 

l 

| 

6.69 1 

- 6.j2 

1 

l 

r ' ! RMS 

! ! 

9.55 

I 

! 

1 

12.59 

l 

! 

1 

6.16 l 

5.13 

I 

l 

l 

6.56 ! 

6.49 

I 

! 
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TABLE 5.- PERCENTAGE ERROR IN . AE - FOR -POINT. ARGUELLO RADIO ATMOSPHERES- 


— TIME - 


mol 

- h S3 1 


■ 

*‘35 - ! 

»S6. 

- July 

l 6.96 ! 

1 i 

9.38 l 

8.65 1 

9.06 

! 

1 

4.79. 1 

8.28 

. December 

t- 3.58 I 
| | 

• 3.16 l 

3.40 1 

4.69 

| 

1.79 1 

3.35 



Annual - 

! 3.-29 l 

! t 

- 4.63 l 

- 5.45 ! 

6.47 

1 

! 

2.92 1 

5.67 


I 


TABLE 6.- PERCENTAGE ERROR IN AE FOR POINT ARGUELLO RADIO ATMOSPHERES 

FOR E M > 3 DEGREES 










a H $5 =8874 meters 
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TABLE 8.- VALUES OF H s FOR. STATIONS ABOVE SEA LEVEL 
(Wallops March Radio Atmosphere) 


^STA » m 

! 

N o -10 6 I 

l 

Hsj, m ! - 
! 

Hsg » . » 1 
l 

Hsi » m 

o a 

1 

t 

t 

! 

30.6.80 ! 

I 

8089- 1. 

1 

! 

8217 I- 

1 

7061 

250 

l 

f 

298.61 l 
• 

8065 l 

t 

8185 l 

1 

7204 

500 

I 

l 

1 

290.66 ! 

1 

1 

8043 ! 

1 

8148 ! 

I 

7339 

750 

l 

1 

. 282.83 t 

1 

8021 I. 
} 

8113 » 

1 

7468 . 

1000 

l 

I 

275.06 t 

1 

80.14 1 

j 

8080 ! 

1 

7593 

,1250 

! 

1 

267-52 1. 
1 

8010 1 
t 

I 

8043 ! 
1 

7710 

1499.9 

1 

t 

I 

258.66 I 

t 

8088 ! 

t 

8075 l 

| 

7840 

1500. 

t 

* 

1 

258.66 ! 

t 

1 

8088 l 

t 

l 

8031 ! 

• 

7840 

1750 

l 

! 

1 

l 

249.27 l 

1 

1 

8227 l 

1 

I 

8095 l 

• 

7970 

2000 

I 

1 

240.47 ! 

| 

8358 ! 

t 

I 

8153 l 

f 

8082 

2250 

1 

1 

1 

232.83 ! 

t 

l 

8423 ! 

1 

l 

8172 l 

1 

8171 

2499.9 

1 

1 

O 

VO 

CM 

CM 

8436 ! 

1 

1 

8158 ! 

1 

8243 

2500. 

l 

l 

t 

i 

226.10 ! 

• 

8436 ! 

t 

1 

8439 ! 

• 

8243 

2750 

ft 

l 

i 

1 

219.86 l 

1 

8418 ! 

| 

1 

8419 t 

1 

8303 

3000 

I 

i 

l 

212.99 ! 

1 

8453 ! 

| 

8445 l 

• 

-8361 

3250 

l 

l 

1 

205.80 ! 

8538 l 

1 

8509 . 1 

1 

8412 

3500 

! 

i 

198.84 1 

■ 

8618 ! 

J 

8579 t 
| 

8452 

3750 

I 

l 

1 

192.51 t 

t 

.8651 1 

| 

8625 l 
| 

8478 

4000 

I 

! 

186.63 1 

8671 1 

l 

8656 . ! 

849.4 
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TABLE 9.- VALUES OP- H s FOR STATIONS ABOVE SEA LEVEL 
(Capa Canaveral January Radio Atmosphere). 


h STA» J 

. N o -10 6 ! 

1 

HS 3 , m l 

1 

i 

Hsg, m_ ! 
1 

H sn m 


O a 

- 349.76 I. 

| 

6256 l 

I 

I 

6905 1 

1 

6281 


250 

335.33 l 
| 

64.03 I 

1 

1 

6972 l 

1 

6547 


50Q. 

318.47 l 

1 

6647 1 

I 

7157 ! 

1 

6853 


750 

306.33 ! 

1 

6777 l 

| 

7205 ! 

• 

7069 


1000 

296.43 ! 

1 

6845 ! 

! 

7181 ! 

• 

7241 


1250 ... . 

287.36 ! 

1 

6899 ! 

• 

I 

7129 ! 

1 

7394 


1499.9 

276.39 t 

■ 

7040 ! 

1 

7186 t 

I 

- 7572 


1500 

276.39 l 
1 

7040 ! 

1 

7307 ! 

» 

7572 


175.0 

262.40 ! 

I 

7336 . I 

• 

7516-. ! 

I 

7786 


2000 

248.70 ! 

1 

7682 ! 

1 

- 7762 l 

I 

7977 


2250 

I 

236.99 ! 

7977 ! 

1 

! 

- 7960 ! 

1 

8124 


2499-9 

] 

225.15 1 

1 

- 8343 ! 

t 

8208 1 

I 

8253 


2500 

j 

225.15 1. 

1 

8343 I 

1 

1 

8489 ! 

I 

8253 


2750 ! 

| 

212.37 t 
1 

8862 1 

1 

1 

8839 I 

1 

8366 


3000 

1 

2 

-201.39 l 

1 

9349 ! 

I 

9144 I 

I 

8439 


♦ t 

3250 1 

193.98 l 

1 

9556 I 

1 

l 

9271 I 

| 

8473 


3500 1 

1 

188.91 1 

1 

9540 ! 

J 

9265 ! 

I 

8489 


3750 1 

1 

184.09 ! 

1 

9517 ! 

I 

I 

9249 l 
» 

8498 


4000 1 

1 

179L.42 ! 

1 

9485 ! 

1 

I 

9231 l 
1 

8502 



a Hsg = 6389 meters. 
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TABLE. IQ.- VALUES OF Hg FOR STATIONS ABOVE SEA LEVEL 
(White Sands. August Radio Atmosphere) 


1 


‘| 


! 

! 

! 


1 

! 

1 

! 

1 

hgiA* m 

I N 
1 

o 

o 

O'* 

1 

1 

H s3 , m I 

H S6 , m 1 

Hgi , m 

l“ 

0 a 

l 

I 

348.95- 

I 

l 

l 

7475 

6930 l 

6296 


l 

250 

l 

l 

336.40 

l 

l 

a 

7501 

6936 1 

6527 


l 

I 

... 500 

l 

! 

324.33 

! 

1 

.. 7509 

6942 I 

6748 


! 

1 

750 

1 

312.72 

1 

1 

7488 

6947 l 

6956 


l 

l 

1000 

! 

301.53 

l 

1 

7473 

6954 1 

7153 


l 

1250 

i 

i 

290.73 

l 

l 

t 

7475 

6961 ! 

7338 


I 

! 

1499.9 

i 

i 

280.30 

l 

l 

1 

7493 

6971 1 

7510 


1 

I 

1500 

! 

1 

280.30 

1 

i 

* 

7493 

7148 l 

7510 


l 

l 

1750 


271 .92 

1 

1 

t 

7442 

7092 l 

7642 


1 

2000 

l 

l 

264.19 

l 

l 

7373 

7008 1 

7760 


t 

2250 

l 

256.55 

! 

t 

1 

7323 

6918 l 

7870 


t 

1 

2499.9 

! 

t 

248.91 

l 

l 

B 

7289 

6826 ! 

7975 


1 

1 

2500 

! 

1 

248.91 

; 

! 

t 

7289 

7277 !■ 

7975 


! 

1 

2750 

l 

241 .23 

l 

1 

7285 

7238 ! 

8073 


! 

3000 

! 

233,43 

! 

1 

7322 

7214 ! 

8165 


1 

l 

3250 


225.39 

I 

| 

7400. 

7220 t 

8250 


l 

1 

3500 

1 

l 

217.51 

I 

! 

a 

7487 

. 7236 ! 

8324 


1 

1 

3750 

l 

l 

210.26 

l 

1 

7545 

!. 7224 ! 

8382 


! 

; 

l 

4000 

l 

1 

l 

203.81 

t 

l 

7558 1 

1 

1 7158 l 

1 1 

8425 

_ * 


a H S5 = 7239 meters. 


21 


8QFM16 

TABLE -11.- VALUES OF H s FOR STATIONS ABOVE SEA LEVEL 
(Wallops July Radio Atmosphere) 



h STA> m 

N o *10 6 • ! 

! 

! 

HS3 , m ! 

I 

h S 6* m 

I 

1 

1 

Hs-|» m 



0 a 

1 

372.34 ! 

1 

63 J 3 !. 

1 

6215... 

1 

| 

5863 



250 

348.65 l 
1 

6559 ! 

1 

6523 

l 

| 

6301 



500 

329.85 ! 

1 

6749 1 

t 

6737 

1 

! 

• 

6647 



750 

316.7.9 ! 

1 

6834 ! 

• 

6780 

1 

! 

6884 



... 1000 

306.56 ! 

| 

1 

6859 ! 

1 

6722 

! 

1 

7065 



1250 

29.6 . 56 1 

1 

6856 ! 
| 

6659 

I 

7239 



1499.9 

1 

286.86 ! 

t 

..... 6812 ! 

1 

6584 

1 

! 

| 

7402 



1500 

286.86 1 
1 

6812 l 

1 

6880 

I 

! 

• 

7402 



1750 

. 277.42 ! 

1 

6762 I 

1 

6844.. 

1 

■ 

7556 



2000 

267.48 l 

1 

6768 ! 

1 

6844 

I 

! 

• 

7710 



2250 

1 

256.92 ! 

1 

6876 ! 

• 

6898 

! 

1 

7865 



2499.9 

247.07 ! 

1 

6991 ! 

1 

6942 

I 

a 

7999 



2500 

1 

247.07 I 

• 

6991 ! - 

| 

7369 

| 

7999 



2750 

238.42 ! 

1 

7090 I 

1 

7391 

l 

1 

a 

8107 



3000 b 

230 .12 ! 

1 

7188 ! 

1 

7414 

! 

4 

■ 

8201 



3250 

| 

221.63 ! 

1 

7319 l 

t 

7471 

1 

1 

8287 



3500 

] 

213.08 ! 
1 

7482 I - 

7563 

I 

i 

» 

8360 



3750._ ! 

| 

204.87 ! 

1 

7646 1 

t 

7666 

I 

1 

8418 



4000 1 

1 

197.24 ! 

1 

7793 ! 

! 

7760 

! 

1 

8459 



a Hs5 = 5997 meters. 
b H$5 s 7091 meters. 
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TABLE 1 2.- VALUES OF H s FOR STATIONS ABOVE SEA LEVEL 
(Cape Canaveral August -Radio Atmosphere) 



I 

hsTA* ra • j 

N o \10 6 I 

Hs 3 * m ! 

H S 6, m l 
! 

Hsi» „m 



! 

0 a 1 

399.42 1 

! 

5943. ! 

I 

1 

5388. ! 

1 

5366 



1 

25.0 1 

I 

373.95 ! 

l 

6237 l 

» 

5649 ! 

1 

5833 



1 

500 

I 

355.84 ! 

t 

6393 l 

1 

5727 .1 

i 

6168 

l 


750 

l 

339.52 ! 

l 

6501 l 

I 

5781 l 

i 

6470 



1000 

s 

324.12 l 

t 

l 

6596 ! 

1 

5838 ! 

I 

6751 



1250 

I 

308 .60 l 
« 

l 

6732 ! 

1 

5964 1 

l 

7029 



1499.9 

l 

295.35 l 

t 

6866 ! 
| 

6008 ! 

j 

7259 



1500 b 

l 

295.35 ! 

1 

6866 l 

1 

6534 l 

l 

7259 



1750 

l 

284.98 t 
1 

6932 l 

1 

6501 l 

i 

7433 



2000 

1 

274.65 ! 

1 

l 

7003 l 
1 

ft 

6479 ! 

1 

_ .. 7600 



. 2250 

l 

262.98 l 

1 

7124 ! 

i 

6553 ! 

j 

7777 



2499 .9 

I 

251.73 1 

1 

l 

7243 l 

i 

6645 ! 

j 

7937 



2500 

l 

251.73 l 
1 

7243 1 

t 

7138 l 

i 

7937 



2750 

1 

242.23 1. 

1 

J 

73Q.1 t 

1 

7183 1 

t 

8060 



3000 

l 

233.74 ... I 

1 

7338 t 

| 

t 

7196 ! 

j 

8161 



3250 

226.16 1 

1 

7356 1 

| 

* 

7169 J 

1 

8242 



3500 

218.80 ! 

I 

7383 J 

• 

7139. J- 

j 

8312 



3750 

1 

210.94 l 

1 

7456 l 
| 

— 7167 1 

I 

8376 



4000 

I 

202.04 l 
1 

7615 ! 

1 

7325 t 
! 

8435 



*H $5 = 5501 meters. 
bHgg » 6400 meters. 


i- 
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TABLE 13.- VALUES OF H s FOR STATIONS ABOVE SEA LEVEL 
(White Sands March Optical Atmosphere) 


hsTA > m 

! N o «106 1 

! ! 

h S3 

m ! 
1 

H S6t » 

o3_ 

! ! 

!.. 270.06 t 

1 1 

10 

l 

300 1 

I 

10 094 

250 

l- 264.44 l 

t 1 

10 

I 

185 ! 

1 

10 025 

500 

l 258.78 i 
1 | 

10 

1 

086 ! 

1 

9 962 

750 

l - 253.06 l 
| 1 

10 

004 I 

1 

9 907 

1000 

l 247.28 ! 

| 1 

9 

932 t 

1 

9 861 

1250 

1 241.44 1 

1 1 

9 

887 ! 

ft 

. 9 828 

1499.9 

l 235.81 ! 

| • 

9 

837 l 

1 

9 783 

-1500. 

! 235.81 1 

1 t 

9 

837 ! 

1 

9 608 

1750 

1 229.86 ! 

1 1 

9 

818 ! 

t 

9 601 

2000 

! 224.46 t 

t t 

9 

1 

760 t 

t 

9 565 

2250 

! 219.16 ! 
i i 

9 

I 

694 ! 

1 

9 529 

2499.9 

! 213-92 I 

i t 

9 

637 . ! 

t 

9 493 

2500 

I 213.92 ! 

| 1 

9 

637 I 

1 

9 479 

2750 

! 208.72 I 

1 1 

9 

581 l 

t 

9 463 

3000 

I 203.56 ! 

i t 

9 

526 ! 

1 

9 449 

3250 

! 198.52 I 

■ 1 

9 

481 1 

| 

9 435 

3500 

! 193.55 I 

1 i 

9 

433 l 

• 

9 424 

3750 

! 188.63 ! 

■ 1 

9 

1 

388 1 

l 

9 416 

4000 

! 183.79 ! 

9 

353 l 

9 409 


a Hs 5 s 10 355 meters. 
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TABLE 14.- VALUES. OF. H s FOR STATIONS ABOVE SEA LEVEL 
(Wallops March. Optical Atmosphere).. . 



h S TAj m- 

N o *10 6 I 
! 

- H33, m ! 

! 

H S6>. m 



0 a 

290.21 1 

I 

8 99.7 ! 

1 

8 796 

“l 


250 

281.80 ! 

1 

9. 040 1. 

| 

8 U16 

! 

■ 


500 

1 

274.20 5 

9 035 1 

• 

8 794 

I 

■ 


750 

266.99 1 

t 

9. 009 ! 

| 

8 754 

I 

! 


1000 

259.76 1 

1 

9 010 1 

l 

8 726 



1250 

252.28 ! 

1 

9 058 ! 

| 

8 741 

I 

! 


149a. 9 

245.12 l 

1 

9 092 i 

I 

8 747 

1 

1 - 
| 


1500 

245.12 ! 

I 

I 

9 092 l 

• 

9 038 

• 


1750 

238.28 ! 

1 

I 

9 122 ! 

1 

9 Os 3 

I 

■ 


2000 

231.52 ! 

1 

9 157 ! 

• 

9 067 

• 


2250 . 

224.. 99 ! 

1 

1 

9 17.6 _ t 

| 

9 085 

1 


2499.9 

218.77 I 
| 

s 

9 190 ! 

I 

9 095 

I 


2500 

218.77 ! 

1 

l 

9 190 ! 

1 

9 273 

! 


2750 

212.86 ! 

1 

9 187 1 

t 

9 277. 

! 

I 


3000 

! 207.14 ! 

!' • I 

l 

~ 9 176 ! 

9 280 

I 


3250 

1 201.47 ! 

9 175 l 
| 

9 288 

! 

• 1 


- 3500 

! 195.98 l 

9 155 ! 

9 295 

* i 

1 


—3750 

190.71 l 

I 

l 

9 103 ! 

9 299 

1 

! 

• 


4000 

185.64 ! 

! 

l 

9 050. ! 
! 

9 300 

l 

! 

1 


a Hs 5 = 8883 meters. 
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TABLE 15.- VALUES OF H s FOR STATIONS ABOVE SEA LEVEL 
(Cape Canaveral January Op tioal Atmosphere) 


hSTAf m 

! N o *-10 6 ... ! 

! ! 

833 , m . ! 

H S 6 » . m 

0 a 

!. 276.95 !- 

1 t 

9 .586 ! 
| 

9 650 

250 

1 - 269.82 ! 

t | 

9 594 ! 

1 

9 653 

500 

! 263.17 ! 

| | 

9 577 I 

« 

9 635 

750. 

! 256.93 ! 

1 t 

9 539 l 

9. 594. 

100 Q 

! 250.74 ! 

1 1 

9 502 l 

1 

9 557 

1250 

! 244.45 t 

1 1 

I 

9 49 1 i 

• 

9 539 

1499.9 

1 238.06 ! 

1 1 

9 50 5_ ! 

1 

9 546 

1500 

1 238.06 I 

9 505 !- 

« 

9 470 

1750 

Z l 

t 231.63 ! 

t 1 

z 

9 .528 ! 

J 

9 485 

2000 

! 225.32 l 

1 t 

9 561 ! 

I 

9 5Q5 

2250 

! 219.23 ! 

1 t 

9 576 ! 

1 

9 523 

2499.9 

1 Z 

! 213.46 ! 

1 1 

1 

9 582 l 

1 

9 531 

2500 

I 1 

I 213.46 l 
1 | 

.... 9 582 l 

1 

9 499 

2750 

t 207 .89 ! 

1 I 

9 573 ! 

1 

9 500 

3000 

l 1 

! 202.48 l 

1 t 

Z 

9 568 ! 

1 

9 500 

3250 

! 197.18 J 

| 1 

9 557 l 

t 

9 502 

3500 

! 192.03 t 

1 1 

9.539 l 

I 

9 504 

3750 

1 187.13 ! 

t 1 

9 518 ! 

t 

9 499 

4000 

! 182.38 I 

t ! 

z 

9 486 ! 

1 

9 493 


a Hs 5 * 9581 meters. 
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TABLE 16.- VALUES OF H s FOR. STATIONS ABOVE SEA LEVEL 
(White-Sands August Optical Atmosphere).. 



h STA>. m 

N o ‘10 6 

-H<j3 , m J 

H S6> m 



0 a 

255.22 

11 26.7 l 

1 

11 049 



250 

. 250.44 

11 097 l 

I 

10 986 



500 

245.60 

I 

10 946 1 

1 

10 928 



750 

240.72 

ia 864 ! 

1 

10.876 



1000 

235.78 ... 

1 

10 801 l 

1 

10 832. 



1250 

230.78 _ 

10 726 ! 

1 

10 799 



1499.9 

225.73 

10 591 ! 

1 

10 777 



1500 

225.73 

10 591 l 

| 

10 225 



1750 

220.75 

10 428 ! 

1 

10 194 



2000 

215.80 

1 

10 272 1 

1 

10 167 


L 

2250 

210.99 

10-153 .1 

1 

10 135 



2499.9 

206.30 

10 042 ! 

1 

10 100 



2500 

206.30 

. .10.042 ! 

1 

9 805 



2750 — 

201.73 

9 945 . 1 

l 

9 777 



3000 

197.22 

9 868 l 

1 

9 749 



3250 

192.77 

9.186 l 

j 

9 722 



3500 

188.39 

9 703 l 

I 

9 695 



3750 

184.04 

9 639 l 

t 

9 671 



4000 

179.75 

9 574 l 
! 

9 647 



a Hs 5 =11 218 meters. 
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TABLE 17.- VALUES OF % FOR STATIONS ABOVE SEA LEVEL 
(Wallops July.. Optical Atmosphere). 


h STA* m 

! N o *10 6 . ! 

I 1 

Hs3» m . ! 

H s . , m 

0 a 

! 269.61 I 

1 1 

10 057 ! 

10 123 

o 

m 

CVI 

1 263.77 ! 

1 1 

9 952 ! 

10 072 

500 

t 257.37 1 

| | 

9.905 l 

10 067 

1 750. 

! 251.19 ! 

i i 

9 847 ! 

10 056 

1000 

! 245.21 ! 

1 t 

~9 794 l 

10 ,040 

1250 

l 239.43 ! 

| t 

9 739 ! 

10 017 

1499.9 

! 233.86 
| t 

9 674 l 

- 9 983 

1500 

l 233.86 ! 

i t 

9 674 ! 

9. .727 

1750 

t 228.31 l 

i t 

9 624 ! 

9 702 

2000 

t 222.87 ! 

1 i 

9 569 ! 

9 676 

2250 

! 217.49 l 

t i 

9 522 1 

9 653 

2499.9 

1 l 

! 212. 07._I 

1 1 

9 484 _ 1 

9 643 

- 2500 

l 212.07 ! 

t • 

9 484 ! 

9 558 . 

2750 

! 206.54 ! 

9 479 l 

9 561 

3000 

! 201.08 1 
{ 1 

9 479 l 

9 567 

| 

3250 

!. 195.86 ! 

1 j 

• 9 477 ! 

9 568 ! 

I 

3500 

! 190.89 J 

1 i 

9 472 . 1 

! 

9 564 ! 

3750 .... 

1 I 

! 186.11 l 

1 t 

9 451 ! 

j 

9 556 I 

I 

4000 

! 181.48 I 

9 419 ! 

1 

9 546 ! 


a Hs 5 = 10 092 meters. 
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o a 

265.64 I 

10 302- ! 

1 

10 378 


250 

260.77 I 

10 134 l 

i 

10 278 


500 

254.91 1 

1 

10 057 l 
| 

10 248 


750 

248.97 l- 

9 997 l 

| 

10 232 


1000 

243J 3 ! 

9 942 1 

l 

10 218 


1250 

237.51 l 

9 873 l- 
| 

10 194 


1499. 9 

231 .99 t 

9 820 ! 

t 

10 171 


1500 

231 .99 .1 

l 

9 820 ! 
1 

9 842 


1750 

226.41 ! 

9 789 l 

1 

9 826 


2000 

220.91 l 

l 

. 9 754 I 

J 

9 813 


2250 

215.50 ! 

9 723 l 

i 

9 802 


2499.9 

210.21 l 

l 

9 685 t 

1 

9 791 


2500 _ 

210.21 l 

9 685 t 

1 

9 638 


2750 

205.07. 1 

9 640 I 

i 

9 627 


3000 

200.00. ! 

9 607 l 
1 

9 618 


3250 

195.01 I 

9 57.1 ! 

i 

9 611 


3500 

... 190.10 ! 

( 

9 536 .! 

i 

9 605 


3750 

185.32 ! 

* 

9 511 l 

i 

9 600 


4000 . 

180.65. ! 

l 

9 482- I- 

9 594 
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N $l • 10 6 , radio £?f^act1vity 

H $ versus radio ref ractivity, N SL • 10 6 . 


ORIGINAL PAGERS 
0*' POOR QUALUW 




27 

10 6 , optical 
(X = .555 r 

is optical 


31 

























8QFM16 


APPENDIX A . 

TABLES OF RADIO REFRACTIVITY 


This appendix contains tables of radio refraotivity versus altitude above mean 
sea level for 10 different locations. Shown for eaoh location are three 
atmospheres: the monthly atmosphere with the lowest radio refraotivity at sea 

level, the monthly atmosphere with the highest refraotivity, and the annual atmo 
sphere. All atmospheres except those at Patrick AFB were obtained from the IRIG 
documents (ref. 1), using the. equations of section 2. Each atmosphere shown 
here is the result of several years of measurements at each site. 

Also shown in this appendix are tables of the Gaussian quadrature points for 
each of the radio atmospheres. The quadrature points are those points at which 
the integrands are evaluated for the refraction correction integrals given in Ap 
pendix E. 

Figures A-1, A*2 and A-3 are plots of ln(N*10^) versus altitude for three dif- 
ferent types of atmospheres: dry semiarid, moist tropical and Point Arguello, 

California. The Point Arguello July radio atmosphere is highly nonexponential, 
as can be seen by the nonlinearity of the plot .shown in figure A-3. This proba- 
bly is caused by the cool Peru current flowing past Point Arguello, which causes 
an inversion layer in the atmosphere. 

The locations of the weather stations at. the various sites are shown in 
appendix B. 


A-1 


A 
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TABLE A-1 .«* REFRACTIVITY FOR WHITE SANDS MARCH RADIO ATMOSPHERE 



h, .ra 

N-tO 6 1 

! h, m 
! 

! 

1 

l 

N* 1Q6 l 

l 

I h, 
I 

m 

N-10 6 



0 

! 

. 294.53 1 

! 

1 10 000 

1 

1 

! 

93.736 ! 

l 

l 20 

000 

20.134 



250 

286.90 ! 

! 10 250 

! 

90.879 ! 

! 20 

250 

19.331 

1 

♦ 


500 

. 279.36- 1 

! 10 500 

I 

88.056 • ! 

! 20 

500 

18.532 



750 

271.89 l 

l 10 750 

I 

85.415 ! 

t 20 

750 

17.799 



1 000 

264 .48 l 

! 11 000 

l . 

82.710 ! 

I 21 

000 

17.069 



1 250 

257.13 t 

l 11 250 

1 . 

79.924 ! 

! 21 

250 

16.344 



1 .500.. 

250.51 ! 

! 11 500 

! 

77.090 ! 

! 21 

500 

15.704 


I . 

- 1 750 

244.61 I 

! 1 1 750 

! 

74.237 ! 

! 21 

750 

15.068 



2 000 

237.95 - I 

_! 12 000 

t 

71.366 ! 

! - 22 

000 . 

14.434 



2 250. 

230.94 ! 

! 12 250 


68.540 l 

1 22 

250 

13.880 



2 500 

223.82 ! 

! 12.500 

! 

65.885- l 

l 22 

500 

13.328 



2 750 

216.70 !. 

l 12 750 


63.312 l 

1 22 

750 

. 12.778 



3 000 

209.93 ! 

I 13 000 


60.948 l 

! 23 

000. . 

12.295 



3 250 

203.85 ! 

1 13 250 

! 

58.666 ! 

! 23 250 1 

11.815 



3 500 

197.39 l 

.1 13 500 


56.480 ! 

l 23 

500 

11.337 



3 750 

190.02 ! 

l 13 750 

! 

54.390 t 

! 23 

750 

10.359 



.4 000 

182 . 66 ! 

! .- 14 000 

1 

52.425 ! 

! 24 

000 

10.457 



4 -250- 

176.38 ! 

I 14-250 

1 

50.519 ! 

! 24 

250 

10.057 



4 500 

171.63 1 

l 14 500 

! 

48.677 ! ... 

! 24 

500 

9.6578 



4 750 

167.24 ! 

l 14 750 


46.905 ! 

l 24 

750 

9.2603 



5 000 

162.95 ! 

! 15 000 

1 

45.208 . 

! 25 

000 

8.8643 



5 250 

. 158.76 ! 

l 15 250 


43.566 ! 

! 25 

250 

8.5460 



5 500 

154.63 ! 

! 15 500 

I 

41.973 ! 

! 25 

500 

8.2292 



5 750 

150.67 ! 

! 15 750 

! 

40.422 t 

1 25 

750 

7.9132 



6 000 

- -146.81 ! 

! 16 000 

| 

38.864 l 

l 26 

000 

7.5986 



6 250 

142.98 t 

! 16 250 

! 

37.386 ! 

l 26 

250 

7.2851 



6 500 

139.25 ! 

! 16 500 

! 

35.947 ! 

! 26 

500 

6.9725 



6 750 

135.53 !• 

! 16 750 

! 

34.551 ! 

! 26 

750 - 

6.7315 



7 000 

131.93 ! 

! 17 000 

! 

33.202 1 

! 27 

000 

6.4916 



7 250 

128.37 ! 

t 17 250 

! 

31.852 ! 

l 27 

250 

6.2527 



7 500 

124.86 I 

t 17 500 

! 

30.580 ! 

! 27 

500 

6.0146 



7 750 

121.49 ! 

! 17 750 


29 . 360 ! 

! 27 

750 

5.7773 



8 000 

118.16. ! 

! 18 000 


28.142 - ! 

1 28 

000 

5.5410 



8 250 

114.90 ! 

. t 18 250 


27.006 ! 

1 .28 

250 

5.3055 



8 500 

111.75 t 

! 18 500 

I 

25.873 ! 

! 28 

500 

5.1339 



8 750 

- 108.64 ! 

! 18 750 

! 

24.830 ! 

i 28 

750 

- 4.9632 



9 000 

105.57 I 

t 19 000 

1 

23.842 ! 

! 29 

000 

4.7934 



9 250 

102.55 I 

- ! 19 250 


22.857 ! 

l 29 

250 

4.6241 



9 500 

99.567- !- 

. 1 19 500 


21.947 ! 

1 29 

500 

4.4555 



9 750 

96.625 ! 

I 19 750 

» 

21.039 ! 

! 29 

750 

4.2877 




i 

! 

1 

! 

1 30 

000 

4.1208 



A-2_ 
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TABLE A-2 REFRACTIVITY FOR WHITE SANDS AUGUST RADIO ATMOSPHERE 



1 A 1 

l N*10 5 . ! 

! 

I h, m 
! 

J N-1^_ _l 

l 

.!. .h, m 

1 N*10 6 ! - 

! ! 

! I 

1 

l l 


94.044 

91.513 

89.028 

86.588 

84.180 

81.734 

79.403 

77.127 

74.901 

72.721 

70.549 
68.405 
66.322 
64.251 
62.190 
60.187 
58.201 
56.236 
54.340 
52.442 

50.550 
48.670 
46.812 
44.972 
43.152 
41.365 
39.616. 
37.914 - 
36.221 
34.627 
33.105 
31 .658 
30.224- 
28.898 
27.655 
26.423 
25.299 
24.185 

23.179 

22.179 


20 000 
20 250 
20 500 

20 750 

21 000 


21.275 

20.377 

19.564 

18.754 

17.948 


21 

250 

1 

17.244 

21 

500. 

l 

16.543 

21- 

750 

l 

15.906 

22 

000 

l 

15.272 

22 

250 

l 

14.640 

22 

500 

l 

14.082 

22 

750 

4 

13.527 

23 

000 . 

1 

12.974 

23 

250 

4 

12.424 

23 

500 

i 

11.958 

23 

750. 

! 

11.495 

24 

ooo... 


11.034 

24 

250 


10.575 

24 

500 

! 

. 10.190 

24 

750 

t 

9.8059 

25 

000 

1 

9.4240 

.25 

250 

! 

9.0432 

25 

500 

I 

8.6638 

25 

750 

l 

8.3589 

26 

000 

1 

• 8.0553 

26 

250 - 

_ J 

7.7525 

26 

500 

I 

7.4507 

26 

750 

I 

- .7.1502 

27 

000 

! 

6.8^'4 

27 

250 

1 

6.61 99 

27 

500 

I 

6.3901 

27 

750 

I 

. 6.1610- 

28 

000 - 

l 

5.9324 

28 

250 

! 

5.7048 

28 

500 

1 

5.4779 

28 

750 

! 

5.2517 

29 

000 

! 

5.0876 

29 

250 

1 

4.9240 

29 

500 

l 

4.7610 

29 

750 

I 

4.5984 

30 

000 

l 

4.4363 
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TABLE A-3..- REFRACTIVITY FOR WHITE SANDS ANNUAL RADIO ATMOSPHERE 


l h, m 


N-10 6 . 


0 


302.21 

l 

I 

10 000 

- 250- 


293.42 

I 

! 

10 250 

500 

l 

284.87 

l 

1 

10 500 

750 

! 

276.53 

! 


10 .750 

1 000 


268.40 

! 

! 

11 000 

1 250 

! 

260.44 

I 

! 

11 250 

1 500 

1 

252.65 

! 

1 

11 500 

1 750 

! 

248.47 

1 

l 

11 750 

2 000 

I 

241.96 



12 000 

2 250- 


233.69- 

! 

! 

12 250 

2 500 


255.40 

I 

1 

12 500 

2 750 

l 

217.41 


l 

12 750 

3-000. 

! 

210.31 

! 

! 

13 000 

3 250 

! 

204.32- 

! 

! 

13-250 

3 500. 

I 

198.79 



13 500. 

3-750 

! 

193.06 

1 

! 

13 750 

4 000 

1 

186.98 

! 


14 000 

4 250 

1 

180.76 

1 

I 

.14 250 

4 500 

I 

173.93- 

! 

! 

14 500 

4 750 

! 

167.45 

I 

! 

14 750 

5 000 

! 

161.93 

! 

! 

15 000 

5 250 

! 

157.52 

1 

1 

- 15 250 

5 500 

! 

153.45 

l 

i 

15 500 

5 750 

1 

149.53 


l 

15 750 

6 000 


145.74 

! 

! 

16 000 

6 250 

! 

141 .98 

! 

1 

16 250 

6 500 

1 

138.30 

— ! 

! 

- 16 500 

6 750 

1 

134.57 


t 

16 750 

7 000 

1 

131 .02 

1 

! 

17 000 

7 250 

1 

127.58 

t 

! 

17 250 

7 500 

1 

124.51 

l 

! 

17 500 

7 750 

l 

121 .53 

! 


17 750 

8 000 

! 

118.58 

1 

! 

18 000 

8 250 

1 

115.56 

1 


18 250 

8 500 

! 

112.37 

1 

! 

18 500 

8 750 

! 

109.10 

! 

! 

18- 750 

9 000 

! 

105.86 

! 


19 000 

9 250 

1 

102.70 

! 


- 19 250 

9 500 

1 

99.782 

1 

! 

19 500 

9 750 

! 

96.935 

1 


19 750 



94.146 -J 


20 000. 

l 

20.499 


91.394 

! 

20 250. 

l . 

19.676 


88.677 

1 

20 500 

! 

18.856 


85.928 

l 

20 750 

! 

18.112 


83.224 

! 

21 000 

1 

17.371 


80.48$ 

I 

21 250 

l 

16.634 ... 


77.902 

! - 

21 500 


15.986 


75.411 


21 750. 

1 

15.339 


72.990 


22 000. 

l 

14.697 


70.655 


22 250 


14.136 


68.353 

i 

22 500 

l 

13.577 


66.014 

! 

22 750 

! 

13.C70 


63.643 

1 

23 000 

1 

12.466 


61.168- 

! 

23 250 

1 - 

11.995 


58.803 

! 

23 500 


-11.525. 


56.600 


23 750 

I 

11.058 


54.740 

! 

24 000 


-10.593 


52.980 . 

- 1 

24 250 

! 

10.200 


51.265 

1 

24 500 

! 

9.8090 


49.555 


24 750 

! 

9.4197 


—47.826 


25 000 

! 

9.0317 


46.019 

! 

25 250 


8.7102 


- 44.214 

„ J 

25 500- 


8.3899 


42.441 

! 

25 750 


8.0708 


40.721 

! 

26 000 

... 1 

7.7529 


39-062 

: J 

26 250 

! 

7.4363 


37.481 

1 

26 500 


7.1208 


35.902 

1 ! 

26 -750 

! 

6.8784 


34.424 


27 000 


6.6372 


32.999 

[ I. 

27 250 

! 

6.3964 


31.630 

! - ■ ! 

27 500 

! 

6.1564 


: 30.265 

1 ! 

-27 750 

! 

5.9175. 


! 28.979 

1 ! .. 

28 000 


5.6792 


1 27.763 J 

! ! 

28 250 

! 

5.4419 


1 26.552 1 

t 1 

- 28 500 

! 

5.2050 


1 25.438 

I ! 

28 750 

t 

5.0405 


1 24.331 

1 ! 

29 000- 


4.8763 


1 23.321 

! 1. 

29 250 

I 

4.7125 


1 22.318 

1 ! 

29 500 

! 

4.5493 


! 21.406 

!- ! 

29 750 

! 

4.3866 


I 

! ! 

30 000 

1 

4.2242 





TABLE A-4.- REFRACTIVITY FOR EDWARDS AFB MAY RADIO ATMOSPHERE 
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h, m. 


N-10 6 


N-10 6 


309.83 

301.35 

292.95 

284.62 


1 

000 

l 

276.35 

1 

250 

! 

267.45 

1 

500 

1 

257.59 

1 

750 


248.05 

2 

000 


239 .04 

2 

250 

I 

231 .03 

2 

500 

! 

223.43 

2 

750 

! 

215.71 

3 

000. 


208.93 

3 

250 

! 

203.24 

3 

500 

! 

196.78 

3 

750 

! 

190.51 

4 

000 

1 

184.83 

4 

250 

! 

179.54 

4 

500 

! 

174.57 

4 

750 

! 

169.74 

5 

000 


165.07 

5 

250 

! 

160.57 

5 

500 

! 

156.20 

5 

750 

! 

151 .95 

6 

000 


147.79 

6 

250 

1 

143.60 

6 

500 

! 

139.68 

6 

750 

t 

135.71 

7 

000 

! 

132.82 

7 

250 

! 

129.15 

7 

500 

! 

124.85 

7 

750 

! 

121 .41 

8 

000 

i 

117.99 

8 

250 

1 

114.71 

8 

500 


111.36 

8 

750 

! 

108.05 

9 

000 

! 

104.86 

9 

250 

I 

101 .76 

9 

500 

I 

98.751 

9 

750 

! 

95.803 


10 000 
10 250 
10 500 

10 750 

11 000 
11 250 
11 500 

11 750 

12 000 
12 250 
12 500 

12 750 

13 000 
13 250 
13 500 

13 750 

14 000 
14 250 
14 500 

14 750 

15 000 
15 250 
15 50^ 

15 750 

16 000 
16 250 
16 500. 

16 750 

17 000 
17 250 
17 500 

17 750 

18 000 
18 250 
18 500 

18 750 

19 000 
19 250 
19 500 
19 750 


92.691 
90.010 
87 ..141 
84.326. 
81.535 
78.760 
76.008 
73.284 
70.587 
67.909 
65.276 
62.760 
60.231 
57.796 
55.477 
53.261 
51.150 
49.138 
47.212 
45.362 
43.604 
41 .914 
40.287 
38.716 
37.199 
35.731 
34.312 
32.934 
31 .619 
30.341 
29.098 
27.912 
26.769 
25.654 
24.601 
23.565 
22.594 
21 .641 
20.750 
19.870 


20 000 
20 250 
20 500 
20 750 


19.058 

18.250 

17.501 

16.771 


21 

000 

t 

16.059 

21 

250 


15.412 - 

• 21 

500 

l 

14.76i8 

21 

750 

I 

14.150 

22 

000 


13.590 

22 

250 

! 

13.032 

22 

500 

J 

12.475 

22 

750 


11.987 

23 

000 

! 

11.500 

23 

250 

! 

11. .16 

23 

500 

! 

10.544 . 

23 

750 

! 

10.132 

24 

000 


9.7225 

24 

250 

! 

9.3152 

24 

500 


- 8.9100 

24 

750 


8.5510 

25 

000 

t 

8.2281 — 

25 

250 


7.9065 

25 

500 

! . 

7.5864 

25 

750 

! . 

7.2673 

26 

000 

t 

6.9497 

26 

250 


6.6958 

26. 

• 500 


6.4520 

26 

750 

! 

6.2094 

27 

000. 


5.9673 

27 

250- 

- ! 

5.7264 

27 

500 

I 

5.4861 

27 

750 

I 

5.2469 

28 

000 


5.0387 

28 

250 

! 

4.8704 

28 

500 

! - 

4.7024 

28 

750 

1 

4.5351 

29 

000 

! 

4.3685 

29 

250 

I 

4.2024 

29 

500 

! 

4.0368 

29 

750 

! 

3.8720 

30 

000 

! 

3.7075 
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TABLE A-5 REFRACTIVITY FOR EDWARDS AFB JULY RADIO ATMOSPHERE 


h, m 


N* 10 6 


N-10 6 


93.252 


J 

20 000 

19.695 


90.422 

! 

1 

20 250 

18.868 


87.674 

-1 

1 

20 500 

18.045 


84.992 

1 

1 

20 750 

17.302 


82.395 

! 

! 

21 000 

16.567 


79.858 


! 

21 250 

15.865 


77.374 

! ~ 

... ! 

21 500 1 

15.219 


74.941 

! 

i 

21 750 

14.576 


72.555 

! 

! 

22 000 1 

13.971 


70.203 

1 

I 

22 250 1 

13.415 


67.938 

! 

! 

22 500 ! 

12.860 


65.725 

! 

1 

22 750 ! 

12.315 


63.537 

! 


23 000 I 

11.835 


61.393 

1 


23 250. 1 

11.355 


59.297 

I 

! 

23 500 1 

10.879 


57.237. 

! 

! 

23 750 ! 

10.420 


55.221 

1 

! 

24 000 ! 

10.016 


53.252- 


! 

24 250 1 

9.6148 


51.294 


! 

24 500 i 

9.2152 


49 .355 



24 750 ! 

8.8171 


47.443 


! 

25 000 1 

8.4689 


45.548 

! 

1 

25 250 J 

8.1518 


43.684 


! 

25 500 . ! 

7.8355 


41 .859 

t 


25 750 ! 

7.5207 


40.084 



26 000 ! 

- 7.2071 


38.358 

! 

! 

26 250 ! 

6.8946 


36.680 

i 

! 

26 500 1 

6.6457 


35.049 

1 


26 750 ! 

6.4057 


33.469 

! 

! 

27 000 ! 

6.1665 


31.972 

t 


27 250 ! 

5.9282 


30.573 

! 


27 500 ! 

5.6910 


29.223 

! 

! 

27 750 ! 

5.4543 


27.903 

t 

! 

28 000 ! 

5.2183 


26.663 

! 

1 

28 250 ! 

5.0112 


25.473 

1 


28 500 ! 

4.8458 . 


24.432 

! 

l 

28 750 ! 

4.6807 


23.414 


l 

29 000 i 

4.5161 


22.443 

1 

! 

29 250 1 

4.3522 


21.495 

! 

1 

29 500 ! 

4.1886 


20.583 

! 

1 

29 750 ! 

4.0256 



! 

! 

30 000 ! 

3.8632 
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TABLE A-6.- REPR ACTIVITY FOR. EDWARDS AFB ANAUAL ..RADIO. ATMOSPHERE 


h, m . 

1 

! 

... N«10 6 

! 

1 

1 

h, m 

0 

! 

302.08 

! 

! 

! 

10. 000 

250 

1 

294.23 

! 

! 

10 250 

500 

l 

286.42 

1 

! 

10 .500 

750 

J 

278.63 

1 

! 

10 750 

1 .000 

! 

270.85. 

! 

1 

11.000 

1 250 

1 

261.47 

I 

l 

11 250 

1500 


250.39 



11 500 

1 750 


241 .16 

! 

! 

11 750 

2 000 

! 

233.23 

1 

! 

12 000 

2 250 


226.26 

l 


12 250 

2 500 

1 

219-37 

I 


12. 500 

2 750 


212.89 

! 

! 

12 750 

3 000 


. 206.60 

i * 

! 

13. 000 

3 25.0 

1 

200.61 

i 


13 250 

3 500 

! 

194.98 

! 

! 

13 500 

3 750 

! 

189.59 


1 

-13 750 

4 000 

! 

184.48 

! 

! 

14 000 

4 250 

! 

179.44 

! 

J 

14 250 

4 500 - 

! 

174.64 

4 

J . 

14 500 

4 750 

1 

169.85 

I 

i 

14 750 

5 000 

! 

165.18 

! 

! 

15 000 

5 250 

! 

160.65 

! 

! 

15 250 

5 500 

! 

156.25 

1 

i 

15 500 

5 750 

! 

152.03 . 

t 


15 750 

6 000 

1 

147.85 

! 


16 000 

6 250 

1 

143.71 

! 

! 

16 250 

6 500 

! 

139.74 

! 


16 500 

6 750 

1 

135.78 

t 

! 

16 750 

7 000 

! 

132.50 

! 


17 000 

7 250 

1 

129.04 

! 

t ... 

17 250 

7 500 

l 

124.99 

! 

I 

17 500 

7 750 

! 

121 .59 



17 750 

8 000 

! 

118.26 

! 

i 

18 000 

8 250. 

! 

114.98 

! 

i 

18.250 

8 500 

1 

111.73 

S 

t 

18 500 

8 750 


108.53 


! 

18 750 

-9 000 

l 

105.38 


! 

19 000 

9 250 

! 

102.28 

! 

I 

19 250 

9 500 


99.220 

! 

1 

19 500 

9 750 

! 

! 

96.225 

1 

! 

! 

! 

19 750 


1 

N.*10 6 I 
! 

! h, m 
1 

. 

N-10 6 

! 

- 93.284 . 1 

! 

! 20 000 

19.295 

90.399 ! 

l 20. 250 

18.476 

87.549 1 

1 20 500 

17.710 

84.753 ! 

I 20 750 

16.975 

- 81.985 I 

! 21 000 

16.248 

79.248 ! 

! 21250 

15.598 

76.541 ! 

l 21 500 

14.949 

73.888 ! 

1 21 750 

14.315 

71.284 l 

! 22 000. 

13.747 

68.683 ! 

! 22 250 

13.186 

66.144 1 

! 22 500 

12.623 .. 

63.683 I 

! 22 750 

12.123 

61.288. ! 

1 23 000 

11.636 

58.975 ! 

-I. 23 250 

-11.151 

56.743 I 

! -23 500 

10.668 

54.596 1 

! 23. 750 

10.258 

52.535 .1 . 

J 24 000 

9.8492 

50.548 ! 

! - 24 250 _ 

. 9.4427- 

48.622 _ 1 

1 24 500- 

9.0375 

46.752 ! 

! 24 750 

8.6670 

44.947 1 

! 25 000 

8.3426 

43.200 ! 

t 25 250 

8.0193 

41.500 l 

1- 25 500 

7.6970 

39.849 i 

! 25 750 

7.3759 

38.244 l 

1 26 000 

7.0558 

- 36.686 ! 

! 26 250 

6.7910 

- 35.167 ! 

! 26 500 

6.5448 

33-702 ! 

! 26 750 

6.2993 

32.294 ! ~ 

! 27 000 

6.0544 

30.940. ! 

! 27 250 

5.8106 

29.634 ! 

! 27 500 

5.5675 

28.387 1 

! 27 750 

5.3252 

27.179 ! 

! 28 000 

5-1090 

26.019 1 

1 28 250 

4.9385 

24.941 l _ 

! 28 500 

4.7684 

23.885 ! 

t 28 750 

4.5988 

22.904 1 

1 29 000. 

4.4299 

21.930 1 

1 29 250 

4.2614 

21.024 1 

1 29 500 

4.0934 

20.121 ! 

I 29 750 

3.9261 

! 

1 30 000 

3.7591 
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TABLE A-7.- REFRACTIVITY FOR EGLIN AFB JANUARY RADIO ATMOSPHERE 


h, m. 

4 . 

N*10 6 . ! 

I 

l h, 
! 

m 

» 

1 

l 

t 

N-10 6 ! 

t 

I l 

1 h, m l 

l ! 

N* lO§ 

0 

316.92 ! 

1 

1 10 

000 

t 

I 

1 

93.957 ! 

! 1 
! 20 000 I 

20.426 

250 

305.58 I 

1 10 

250 

I 

91.237 I 

l 20 250 ! 

19.583 

500 

296,92 ! 

t 10 

500 

! 

88.561 ! 

! 20 500 1 

18.744 

750 

291.00 l 

l 10 

750 

1 

86.054 ! 

t 20 750 ! 

17.984 

. 1 000 

282.04 . I 

! 11 

000 

„ I 

83.539 1- 

1 21 -000 ! 

17.227 

1 250 

267.82 1 

! 11 

250- 


80.963 l - 

! 21 250 ! 

16.473 

1 500... 

255.08 1 

! 11 

500 - 

1 

78.317 l 

1 21 500 I 

15.820 

... . 1 750 

247.59 t 

l 11 

750 

l 

75.646 ! 

1 21 750 ! 

15.170 

2 000 

240.90 ! 

l 12 

000 

i 

72.935 ! 

I 22 000 l 

14.587 

2 250 

233.80 l 

t. 12 

250 


70.141 ! 

! 22 250 ! 

14.006 

2 500- 

226.15 1 

t 12 

500 

! 

67.508 l 

t 22 500 ! 

13.427 

2 750- 

217.59 l 

l 12 

750 


. 65.010 l 

! 22 750 ! 

12.850 

3 000 

209.60 ! 

l 13 

000 

! 

62.811 ! 

1 23 000 1 

12.360 

3 250 . 

203.36 . ! 

t 13 

250 


60.698 1 

l - 23 250 ! 

-11.871 

3 500. 

197.09 ! 

I 13 

500 . 

1 

58.645 ! 

! _ 23 500 I 

11.384 

3 750 

189.95 ! 

! 13 

750 


56.619 ! 

5 23 750 ! 

10.899 

4 000 ... 

182.59 ! 

! 14 

000 


54.533 1 

! 24 000 ! 

10.490 

4 250 

176.11 1 

t . 14 

250 


52.464 ! 

1 24 250 ! 

10.083 

4 500 

170.97 ! 

! 14 

500 

1 

50.459 i • 

! 24 500 l 

9.6771 

4 750 

166.51 ! 

1. 14 

750 


48.540 ! 

I 24 750 1 

9.2731 

5 000 

162.23 ! 

! 15 

000. 

! 

_ 46.713 t 

t 25 000 ! 

8.9356 

5 250 

158.05 ! 

! 15 

250 

! 

45.000 ! 

! 25 250 ! 

8.5990 

..... 5 500 

153.99 l 

! 15 

500 

1 

43.351 ! 

! 25 500 ! 

8.2642 

5 750 

149.97 ! 

! 15 

750 

l 

41.751 ! 

t 25 750 ! 

7.9304 

6 000 

146.10 I 

! 16 

00.0 

1 

40.197 I 

! 26 000 ! 

7.5983 

6 250 

.142.33 ! 

1 16 

250 

! 

38.682 ! 

! 26 250 I 

7.2675 

6- 500 

— 138.59 l 

! 16 

500 

1 

37.216 ! 

! 26. 500 1 

7.0128 

6 750 

134.97 t 

! 16 

750 

! 

35.783 ! 

l 26 750 1 

6.7596 

7 000 

131.38 ! 

J 17 

000 

! 

34.344 ! 

! 27 000 l 

6.5070 

7 250 

- 127.91 l 

l- 17 

250 

! 

32.964 ! . 

! .27250 ! 

6.2557 

7 500 

124.49 l 

! 17 

500 

! 

31.623 l 

! 27 500 ! 

6.0052 

-7 750 

121.12 l 

! 17 

750 


30.319 l 

! 27 750 ! 

- 5.7559 

8 000 .. 

117.88 ! 

! 18 

000 

! 

29.021 1 

! 28 000 ! 

5.5074 

8 250 

114.66 1 

! 18 

250 

1 

27 .?95 1. 

! 28 250 1 

.. 5.2601 

8 500 

111.49 ! 

l 18 

500 

1 - 

26.575 l 

I 28 500 I 

5.0896 

~ 8-750 

. 108.37 t 

! 18 

750 

! 

25.448 1 

1 28 750 I 

4.9199 

9 000 

105.40 ! 

! 19 

000 

! 

24 . 385 1 

! 29 000 1 

4,7506 

9 250 

102.46 ! 

1 19 

250 

1 

23.328 ! 

l 29 250 ! 

4.5820 

9 500 

99.568 1 

! 19 

500 

1 

22.355 l 

1 29 500 ! 

4.4138 

9 750 ! 

96.735 ! 

! 19 

.750 

! 

21.387 l 

1 29 750 ! 

4.2463 

j 

1 



1 

! 

! 30 000 1 
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TABLE A-8.- REFRACTIVITY FOR EQLIN AFB AUGUST RADIO ATMOSPHERE 


h, 

m 


N-10 6 . 

I 

! 

I 

I 

h, 

.. m. 





! 

I 



.. 

0 


367.68 


! 

10- 

000 


250 


351.27 


1 

10 

250 


500 


341.16 

! 

1 

10 

500 

... 

750 


338.15 

I 

l 

10 .750 

1 

000 


329.31 

! 

l 

1.1 

000 

1 

250 


312.45 

1 

1 

11 

250 

1 

500 


295.33 

l 

l 

11 

500 

1 

750 


283.39 

! 

! 

11- 

750 

2 

000 


272.86 

! 


12 

000 

2 

250.. 


261 .26 

i 

! 

12-250 

2 

500 


250,. 48 

! 

! 

12 

500 

2 

750 


242.05 

! 

1 

—12 

750 

3 

000 


234.27 

! 

! 

13 

000 

3 

250 


226.54 

! 

t 

13 

250 

3 

500 


218.52 

! 

! 

-13 

500 

3 

750 


210.13 

1 

! 

13 

750 

4. 

000 


201.29- 

! 

! 

14 

000 

4 

250 


192.99 

1 

! 

14 

250 

4 

500 


185.64 


! 

14 

500 

4 

750 


179.08 


I 

- 14 

750 

..... 5 

000 


172.90 

1 

! 

15 

000 

5 

250 


-167.12 



15 

250 

5 

500 


161.64 

t 

! 

15. 

500 

5 

750 


156.41 

! 

! 

15 

750 

6 

000 . 


. 151.60 

! 

1 

16 

000 

6 

250. 


147.02 

! 

I 

16 

250 

6 

500 ... 


142.57 

! 

! 

16 

500 

6 

750 


138.22 

! 

1 

16 

750 

7 

000 


133.99 

1 

! 

17 

00. ^ 

7 

250- 


129.95 

i 

! 

-17 

250 

7 

500 


126.20 

! 

1 

17 

500 

7 

750 


122.69 

1 

l 

17 

750 

8 

000 . 


119.27 

! 


18 

000 

8 

250 


115.83 

1 


18 

250 

8 

500 


112.40 

! 

1 

18 

500 

8 

750 


108.89 

1 

! 

18 

750 

9 

000 


105.49 

t 

t 

19 

000 

9 

250 


102.30 

! 

! 

19. 

250 

9 

500 


99.392 

! 

1 

19 

500 

9 

750 


96.656 

! 

l 

19 

750 


N-10 6 

! 

1 

! 

1 

I 

h, 

m 

94.027 

1 

! 

20 

000 

91.467 

l 


20 

250 

-88.979 

l 

! 

20 

500 

. 86.534 


! 

20 750 

84.125 


! 

21 

000 

81.671 

! 

i 

21 

250 

79.339 

I 

! 

21 

500 

77.061 


! 

21 

750 

74.834 

! 


22 

000 

72.650 

! 

! 

22 

250 

70.475 

1 

I 

22 

500 

68.326- 

! 


22 

750 

66.242 


! 

23 

000 

64.171 


..... ! 

23 

250 

62.146 

! 

! 

23 

500 

60.129 

! 

1 

23 

750 

58.127 

! 

l 

24 

000 

56.148 


l 

24 

250 

54.212 

! 


24 

500 

. 52.279 

! 

! 

24 

750 

50.355 

1 


25 

000. 

48.447 

! 

! 

25 

.250 

46.567 

1 

1 

25 

500 

44.716 

! 

l 

25 

750 

42.896 

! 

! 

26 

000 

41.117 

J 

! 

26 

250 

39.384 

1 

1 

26 

500 

37.701 

I 

1 

26 

750 

36-029 


1 

27 

000 

34.461 

! 

! 

27 

250 

32.967 

I 

t 

27 

500 

31 .548 

l 

! 

27 

750 

30.140 

! 

t 

28 

000 

28.839 

1 

l 

28 

250 

27.617 

! 


28 

.500 

. 26.403 

! 

! 

28 

750 

25.292 



29 

000 

24.188 

1 


29 

250 

23.187 


1 

29 

500 

22.191 

t 


29 

750 


! 

! 

30 

000 


21 .288 
20.390 
19.572 
18.758 
18.015 
17.276 
16.540 
15.898 
15.258 
14.621 - 
14.072 
13.523 
12.977 
12.432 
11.964 
11.498 
11.033 
10.571 
10.178 
9.7877 
9.3989 
9.0119 
8.6930 
8.3756 
8.0594 
7.7444 
7.4302 
7.1176 
6.8775 
. 6.6382 
- 6.3996 
6.1617 
5.9243 
5.6879 
5.4523 
5.2173 
5.0520 
4.8873 
4.7231 
4.5595 
4.3965 






TABLE A-9.- REFRACTIVITY FOR EQLIN AFB 


h, ra 

I 

1 

I 

N-10 6 l 
! 

I 

I- h, m 
I 

! 

N-10 6 

0 

1 

! 

t 

344.63 l 

t 10 000 

! 

! 

95.266 

250 

1 

340.26 l 

! 10 250 

1 

92.830 

500 

1 

331.09 ! 

! 10 500 

l 

90.285 

750 

l 

316.79 1 

! 10 750 

! 

87.634 

1 000 

! 

302.42 ! 

! 11 000 

! 

84.727 

1 250 

I 

289,83 ! 

I 11 250 

! 

81.853 

1 500 

! 

278.00 _ l 

l 11 500 


79.086 

1-750 

1 

266.26 I 

l 11 750 

! 

76.438 

2 000 

1 

255.15 l 

. 1 12 000 

! 

73.912 

2 250 

! 

244.77 l 

! 12 250 

t 

71.457 

2 500 

I 

235.51 I 

! 12 500 

I 

69.076 

- 2 750 

l 

227.24 1 

! 12 750 

t 

66.795 

3 000 

! 

219.19 l 

1 13 000 

! 

64.540 

3 250 

!. 

210.88 ! 

- I 13 250 

! 

62.303 

3 500 

1 

202.68 ! 

! 13 500 

I 

-60.145 

3 750 

l 

195.19 I 

I 13 750 

! 

58.017 

4 000 

l 

188.59 l 

! 14 000 


55.937 

4 250 

I 

182.49 ! 

! 14 250 

! 

53.912 

4 500 

! 

176.71 I 

t 14 500 

1 

51.975 

4 750 

! 

171.30 I 

! 14 750 

! 

50.075 

5 000 

1 

166.29 ! 

I - 15 000 

1 

48.222 

5 250 

1 

161.80 I 

I 15 250 


46.424 

5 500 ... 

! 

157.26 ! 

! 15 500 


44 . 673 

5 750 

I 

152.49 ! 

l 15 750 

1 

42.961 

6 000 


147.39 J 

! 16 000 

l 

41 .291 

6 250 

! 

142.55 ! 

l 16 250 

! 

39.662 

6 500 

! 

138.21 ! 

1 - 16 500 

1 

38.030 

6 750 

1 

134.26 t 

! 16 750 

l 

36.481 

. 7 000 

I 

130.77 l 

1 17 000 

l 

34.981 

7 250 

1 

127.33 1 

. 1 17 250 

! 

33.534 

7 500 

! 

123.97 ! 

t 17 500 

1 

32.139 

7 750 

1 

120.79 ! 

l 17 750 

t 

30.750 

8 000 

! 

117.64 l 

! 18 000 . 


29.445 

8 250 

I 

114.54 l 

I 18 250 

! 

28.147 

8 500 


111.49 ! 

! 18 500 

! 

26.953 

8 750 

l 

108.47 1 

l 18-750 

! 

25.824 

9 000- 


105.53 l 

l 19 000 


24.700 

9 250 . 


102.72 l 

I 19 250 


23.667 

9 500. 

l 

100.03 l 

! 19 500 

1 

22.638 

9 750 

l 

1 

97.628 1 
1 

. ! 19 750 

! 

! 

I 

21.700 


A-10 
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UAL RADIO ATMOSPHERE 


1 

! 

I 

1 

h, 

m , 

I 

I 

I 

N-10 6 

1 

1 

! 

20 

000 

! 

1 

20.768 


t 

1 

20 

250 

! 

19.920 


! 


20 

500 

I 

19.076 


! 

l 

20 750 

l 

18.238 


I 

! 

21 

000 


-17.. 504 


! 

! 

21 

250 

! 

.16.774 


! 

1 

■ 21 

500 

! 

16.114 


! 

l 

-21 . 

750 

1 

15.458 


I 

I 

- 22 

000 

1 

14.806 


1 

! 

22 

250 

1 

14.235 


l 

! 

22 

500 

! 

13.667 


t 

1 

22 

750 

I 

13.100 


! 

1 

23 

000 

1 

’2.537 


1 

! 

23 

250 

! 

12.063 


I 

i 

23 

500 

I 

11.570 


! 

t 

23 

750 

! 

11.120 


! 

! 

24 

000 


10.652 


1 

! 

24 

250 


10.258 



! 

24 

500 


9.8662- 


! 

1 

24. 

750 

! 

9.4761 


I 

! 

25 

000 

! 

9.0875 


J , 

1 

25 

250 

! 

8.7637 


! 

! 

25 

500 

! 

8.4415 


! 

! 

25 

750 

\ 

8.1201 


1 

I 

26 000 

! 

7.8000 



! 

26 

250 


7.4815 


! 

1 

26 

500 

1 

7.1638 


! 

1 

26 

750 

! 

6.9189 


! 


27 

000 


6.6749 


1 

! 

27 

250 

1 

6.4321 


! 

I 

27 

500 

I 

6.1898 


! 

I 

27 

750 

! 

5.9484 


I 

1 

28 

000 

! 

5.7079 


! 

! 

28 

250 

! 

5.4683 


i 

I 

28 

500 

I 

5.2297 


! 

l 

.28 

750 

t 

5.0634 


! 


29 

000 


4.8978 


! 


29 

250 

t 

4.7328 


1 


29 

500 

! 

4.5683 


! 

t 

29 

750 

! 

. 4.4044 


1 

1 

30 OOO 

! 

4.2409 



-Jk 
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TABLE A-10. 


- REFRACTIVITY FOR ASCENSION FEBRUARY RADIO ATMOSPHERE 



1 

1 250 
1 500 
1 750 


2 

2 

2 

2 

3 

3 

3 

3 

4 
4 
4 

4 

5 
5 
5 

5 

6 
6 
6 
6 
7 
7 
7 
7 


000 
250 
500 .. 
750 
000 
250 
500 
750 
000 
250 
500 
750 
000 
250 
500 
750 
000 
250 
500 
750 
000 
250 
500 
750 
8 000 
8 250 
8 500 

8 750 

9 000 
9 250 
9 500 
9 750 


368.20 

353.11 
337.76 . 
323.08 
310.52 
301 .81 
288.26 
264.16 
243.46 

232.11 
226.37 
221 .55 
217.07 

212.33 
.206.96 
.200.84 

194.22 
187 .04 

179.34 - 
171 .80 
165 . 12 - 
159.33 
154.54 

150.15 
145.89 
141 .87 
137.96 
134.27 
130.65 

127.15 
123.70 
120.25 
116.99 
113.84 
110.81 
107.95 

105.15 
102.42 

. . 99.674 
96.932 


10 000 
10 250 
10 500 

10 750 

11 000 
11 250 
11 500 

11 750 
.....12 000 

12 250 
12 500 

12 750 

13 000 
13 250 
13 500 

13 750 

14 000 
14 250 
14 500 

14 750 

15 000 
15 250 
15 500 

15 750- 

16 000 
16 250 
16 500 

16 750 

17 000 
17 250 
17 500 

17 750 

18 000 
18 250 
18 500 

18 750 

19 000 
19 250 
19 500 
19 750 


94.233 
91.598 
89.044 
86.559 
84.143 
81 .796 
79.410 
77.165 
74.970 
72.823 
70.678 
68.575 
66.520 
64.477 
62.476 
60.475 
58.506 
56.585 
54.671 
52.792 
50.952 . 
49 .154 
47.413 
45.692 
43.978 
42.271 
40.574 
38.910 
37.267 
35.650 
34.039 
32.499 
31.016 
29.612 
28.221 
26.944 
25.678 
24.528 
23.388 
22.346 


I 

20 250 


20.373 

1 

20 500 


19.444 

l 

20 750 


18.610 

1 

21 000 


17.784 

i 

21 250 

l . 

16.964 

1 

21 500 


16.255 


21 750 


15.550 

1 

22 000 


14.852 


22 250 

1 

14.247 

1 

22 500 


13.646 


22 750 


13.049 


23 000 


12.532 


23 250 


12.018 

1 

23 500 . 


11.507 

1 

23 750 


10.999 


24 000 


10.575 


24 250 


10.154 

1 

24 500 


9.7353 


24 750 


9.3191 


25 000 


8.9739 

1 

25 250 


8.6307 

1 

25 500 


8.2898 

! 

25 750 


7.9504 


26 000 


7.6128 

t 

26 250 


7.2775 


26 500 


7.0206 

I 

26 750 


6.7650 


27 000 


6.5107 

l 

27 250 


6.2577 

1 

27 500 


6.0061 

l 

27 750 


5.7557 


28 000 


5.5068 

l 

28 250 


5.2589 

l 

28 500 

_ l 

5. 0890 

l 

.28 750 


4.9201 


1 1 



29 000 ! 
29 250 . I 
29 500 l 

29 750 l 

30 000 


4.7515 

4.5838 

4.4167 

4.2501 

4.0842 


A- 11 
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TABLE A-11,- REFRACTIVITY FOR ASCENSION SEPTEMBER RADIO ATMOSPHERE 


N*10 6 


N.*10 6 


352.17 
339.45 
327.70 
315.85 
305.96 
298.98 

- 287.21 
262.76 

239.23 
228.44 

224.07 
218.92 
213.47 
208.05 
202.10 

195.09 
186.73 

179.18 
.172.98 
167.79 

163.07 
. 158.49 

154.17 

•>* 0.00 

145.89 

141.94 

138.07 
- 134.38 

130.77 

127.25 

123.76 

120.23 
116.88 
113.67 
110.61 - 
107.81 

105.10 
102.46 

99.795 

97.099 


10 000 
10 250 
10 500 

10 750 

11 000 
11 250 
11 500 

11 750 

12 000 
12-250 
12 500 

12 750 

13 000 
13 250 

-13 500 

13 750 

14 000 
14 250 
14 500 

14 750 

15 000 
15 250 
15 500 

15 750 

16 000 
16 250 
16 500 

16 750 

17 000 
17 250 
17 500 

17 750 
-18 000 

18 250 
18 500 

18 750 

19 000 
19 250 
19 500 
19 750 


94.422 

91.790 

89.223 
86.722 
84.299 
81 .924 
79.521 
77.241 
75.005 
72.821 
70.633 
68.501 
66.386 
64.303 
62.305 
60.297 
58.291 .. 
56.249 

54.224 
52.238 
50.334 
48.507 
46.826 
45.166 
43.495 
41.804 
40.099 
38.396 
36.716 
35.075 
33.445 
31.901 
30.435 
28.985 
27.657 
26.419 
25.195 
24.089 
22.993 
22.014 . 


I 

20 

000 

I 

21.044 

20 

250 

! 

20.176 

20 

500 


19.314 

20 

750 

1 

18.457 

21 

000 . 

I 

17.715 

21 

250 

! 

16.976 

21 

500 

! 

16.310 

21 

750 

I 

15.647 

-22 

000 

! 

14.987 

22 

250 


14.402 

22 

500 


13.821 

22 

750 

! 

13.243 

23 

000 


12.668 

23 

250 


12.181 

23 

500 

I 

11.698 

23 

750 


11.216 

24 

000 

! 

10.738 

24 

250 

! 

10.338 

24 

500 

! 

9.9397 

24 

750 

! 

9.5440 

25 

000 

i 

9.1496 

25 

250 

! 

8.7570 

■ 25 

500 

! 

8.4415 

25 

750 

! 

8.1274 

26 

000 

! 

7.8147 

26 

250 


7.5033 

26 

500 

! 

7.1930 

26 

750 


6.9491 

27 

000 

! 

6.7063 

27 

250 

! 

6.4640 

27 

500 

! 

6.2226 

27 

750 

1 

5.9820 

28 

000 

! 

5.7423 

28 

250. 

I 

5.5034 

28 

500- 

1 

5.2652- 

28 

750 

i 

5.0989 

29 

000 

1 

4.9333- 

29 

250 

! 

4.7679 

29 

500 

! 

4.6030 

29 

750 

! 

4.4386 

■JO. 

0OO 

! 

4.2748 
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TABLE A-12.- REFRACTlVITY FOR ASCENSION ANNUAL RADIO ATMOSPHERE’ 


*• 

h, m 

N*10 6 

H 

H 

h 

m 


H 

H 



l 

N*10 6 


. 

0 

358.52 

i 

i 


10 

000 

94.344 

1 

1 

l 

20 

000 

21 .208 


. 250 

344.34 

i 

! 

10 

250 

91.737 

! 

l 

20 

250 

20.295 


500 

332.18 

i 

! 

10 

500 

89.167 

i 

I 

20 

500. 

19.390 


750 

320.12... 

! 

! 

10 

750 

86.642 

i 

! 

20 

750 

18.566 

1 

1-000 

309.49 

! 

1 

11 

000 

84.103 

i 


21 

000 

17.749 


1 250. 

300.73 

! 

! 

11 

250 

81.619 

! 


21 

250 

16.940 


1 500 

288.41 . 

-1 


11 

-500 

79.110 

1 

I 

21 

500 

16.231 


1 750. 

267.86 

l 


11 

750 

76.781 

I 


21 

750 

15.530 


2 000 

248.57 



12 

000 

74.564 

{ „ 

! 

22 

000 

14.835 


-2 250 

235.73 

! 

I 

12 

250 

72.435 

l 

1 

22 

250 

14.248 


2 500 

227.68 

! 

! 

12 

500 

1 70.355 

! 

! 

22 

500 

13.665 


2 750 

221 .05 

t 

! 

12 

750 

. 68.310 

1 

! 

22 

750 

13.085 


3 000 

214.89. 

i 


13 

000 

66.337 

I 

! 

23 

000 

12.585 


3 250 

208 . 59 

! 

! 

13 

250 

64.361 


1 

23 

250 

. 12.088 

1 

3 500 

201.76 

1 


13 

500 . 

62.411 


! 

23 

500 

11.593 

t 

3 750 

194.29 

t 

! 

13 

750 

1 60.451 

! 

! 

23 

750 

11.100 

! 

4 000 

. 186.03 

I 

! 

14 

000 

58.475 

1 

! 

24 

000 

.681 

I 

4 250 

- 178.68 

! 

! 

14 

250 

56.484 


i 

24 

250 

10.264 

1 

4 500 

. 172.76 



14 

500 

54.493 

l 

! 

24 

500 

9.8490 

! 

4 750 

! 167.79 

! 

1 

14 

750 

52.547 

! 


24 

750 

9.4363 

! 

5 000 

163.17 

! 

! 

15 

000 

50.661 

1 

I 

25 

000 

9.0262 

! 

5 250 

158.60 

! 


15 

250 

48.848 

! 

! 

25 

250 

8.6965 

t 

5- 500 

154.20 

! 


15 

500 

! 47.140 

I 

! 

25 

500 

- 8.3685 

t 

5 750 

149.96 

! 

1 

15 

750 

1 45.475 

I 

! 

25 

750 

8.0422 

! 

6 000 

145.83 

I 

! 

16 

000 

43.811 

! 

! 

26 

000 

7.7176 

! 

6 250 

141 .88 

1 

1 

16 

250 

1 42.145 

! 

I 

26 

250 

7.3947 

! 

6 500 

138.01 

1 

1 

16 

500 

40.473 

! 


26 

500 

7.0735 

! 

6 750 

134.31 

! 

1 

16 

750 

38.814 

1 

1 

26 

750 

6.8300 

1 

7 000 

130.68 

! 

1 

17 

000 

37.170 

! 

! 

27 

000 

6.5875 

l 

7 250 

127.17 

1 

! 

17 

250 

35.549 

1 


27 

250 

6.3457 

1 

7 500 

123.71 

l 

! 

17 

500 

33.936 

1 

! 

27 

500 

6.1052 


7 750 

1*0.25 

! 

! 

17 

750 

32.386 

! 

1 

27 

750 

5.8655 

! 

8 000 

116.99 

I 

l 

18 

000 

30.901 


! 

28 

000 

5.6271 


8 250 

113.82 

1 

! 

18 

250 

29.428 

! 

! 

28 

250 

5.3896 

! 

8 500 

110.78 


1 

18 

500 

28.067 

I 

1 

28 

500 

5.1528 

1 

8 750 

107.91 

! 

! 

18 

750 

26.791 

! 

I 

28 

750 

4.9890 

l 

9 000 

105.11 

I 

! 

19 

000 

25.528 

1 

! 

29 

000 

4.8257 

l 

9 250 

102.39 

I 

! 

19 

250 

24.380 

l 

I 

29 

250 

4.66-32 

1 

9 500 

99.672 

! 

! 

19 

500 

23.242 

! 

! 

29 

500 

4.5010 

1 

9 750 

96.988 

1 

! 

1 

19 

750 

22.220 

I 

! 

! 

! 

'29 750 ! 

30 000 ! 

4.3394 

4.1784 

! 

1 
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TABLE A-13.- REFRACTIVITY FOR KWAJALEIN MAY RADIO ATMOSPHERE 


N • 1 0 6 


N*10 6 


384.18 

365.11 
347.65 

332.56 
319.22 
305.59 
292 . 32 
280.78 
270.37 
260.97 

250.75 
240.90 
231.26 
220 .74 

213.57 
207.16 
201.02 

194.76 
188.81 
182.42 
176.07 
169.95 
164.28 
158.92 

153.57 
148.52 

143.58 
139.57 
135.35 
132.50 

127.89 
122.55 
118.82 

115.11 
111 .70 
108.34 

104.89 
101 .69 

98.723 

95.961 


-10 000 
10 250 
10 500 

10 750 

11 0OO 
11 250 
11 500 

11 750 

12 000 
12 250 
12 500 

12 750 

13 000 
13 250 
13 500 

13 750 

14 000 
14 250 
14 500 

14 750 

15 000 
15 250 
15 500 

15 750 

16 000 
16 250 
16 500 

16 750 

17 000 
17 250 
17 500 

17 750 

18 000 
18 250 
18 500 

18 750 

19 000 
19 250 
19 500 
19 750 


93.394 

N/A 

88.437 
86.039 
83.696 
81 .415 
79.179 
76.992 
74.839 
72.723 
70.637 
68.604 
66.599 

64.628 
62.676 
60.758 
58.877 
57.027 
55.186 
53.398 

51 .629 
49.856 
48.105 
46.383 
44.658 

42.926 
41.195 
39.468 
37.748 
36.049 
34.396 
32.805 
31.257 
29.739 
28.306 

26.926 
25.649 
24.427 
23.301 
22.231 


20 000 
20 250 
20 500 

20 750 

21 000 
21 250 
21 500 

21 750 

22 000 
22 250 
22 500 

22 750 

23 000 
23 250 
23 500 

23 750 

24 000 
24 250 
24 500 

24 750 

25 000 
25 250 
25 500 

25 750 

26 000 
26 250 
26 500 

26 750 

27 000 
27 250 
27 500 

27 750 

28 000 
28 250 
28 500 

28 750 

29 000 
29 250 
29 500 

29 750 

30 000 
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TABLE A-14.- REFRACTIVITY FOR KWAJALEIN DECEMBER RADIO ATMOSPHERE 


h. 

m - 

i 

! 

ESI 

.. h 


1 ...1 | 

N *-106 ! I h, m 1 

1 ! 1 

- N*10 6 ' 

1- ! I I 1 1 ! 1 


0 


369.48 



10 

000 

93.280 


I 

20 

000 ! 

21 .247 



250 


356.50 

! 


10 

250 

90.780 

l 

! 

20 

250 ! 

20.283 



500 


343.41 

1 


10 

500 

88 . 329 


! 

20 

500 l 

. 19.388 



750 


329.81 

l 


10 

750 

- 85.935 

1 

! 

20 

750 I 

18.511 


1 

000 


316.67 

I 


11 

000 

83.600 

! 

! 

21 

000 I 

17.730 


1 

250 


303.86 

! 


11 

250 

81.308 


! 

21 

250 I 

. 16.956 - 


1 

500 

_1 

291.46. 



11 

500 

79- 063 

1 

! 

21 

500 1 

I6.2^u 


- 1 

750 


. 282.02 

! 


11. 

750 

76.867 

! 

! 

21 

750 1 

15.554 . 


2 

000 


273.13 

! 


12 

000 

- 74.714 

! 

I 

... 22 

000 I 

14.881 _ 


2 

250 


262.05 

! 


12. 

260 ■ 

72.597 


! 

22 

250- I 

14.258 


2 

500 


251.13 

I 


12 

500. 

70.515 

1 

i 

22 

500 ! 

13.676 


2 

750. 


240.84 

! 


12 

750 

68.494 

! 

! 

22 

750 ! 

13.098 


3 

000 


232.65 

! 


13 

000. 

66.502 

I 

1 

23 

000 l 

12.536 


3 

250 


225.02 



13 

250 

64.554 

! 


23 

250 1 

12.045 


3 

500 


215.65 

1 


13 

500 

62.631 

! 


23 

500 ! 

11.557 


3 

750 


207.62 

! 


13 

750 

60 ..741 

! 

I 

23 

750 ! 

11.071 


4 

000 


197.86 . 

! 


14 

000. 

58.884 

! 


24 

000 1 

10.604 


4 

250 


189.61 . 

1 


14 

250 - 

57.057 

1 

! 

24 

250 1 

10.201 


A 

500 


180.84 . 

i 


14 

500 

55.219 

! 


24 

500 ! 

9.7999 


4 

750 


174.48 

1 


.14 

750 

53.454 

! 

J 

24 

750 ! 

9.4009 


5 

000 


- 168.51 

t 


15 

000 

51.722 

1 

! 

25 

000 ! 

9.0040 


5 

250 


163.40 

! 


15 

250 

49.997 

! 

! 

25 

250 ! 

8.6437 


5 

500 


158.07 

! 


15 

500 

48.297 

1 

i 

25 

500 I 

8.3239 


5 

750 


153.05 

! 


15 

750 

46.656 

1 

! 

25 

750 ! 

8.0052 


6 

.000 


148.10 

! 


16 

000 

45.016 

1 

1 

26 

000 ! 

7.6881 


6 

250 


143.66 

1 


16 

250 

43.358 

! 

J_ 

— 26 

250 i 

7.3729 


6 

500 


139.38 



16 

500 

41.679 

I 

l 

26 

500 l 

7.0589 


6 

750 


135.72 

t 


16 

750 

39.982 



26. 

750 ! 

6.7906 


7 

000 


132.04 

! 


17 

000 

38.291 

1 

! 

-27 

000 ! 

6.5515 


7 

250 


129.19 

! 


- 17 

250 

- 36.583 

! 

! 

27 

250 1 

6.3133 


7 

500 


125.21 

! 


17 

500 

34.897 

1 

i 

27 

500 ! 

6.0762 


7 

750 


120.81 

! 


17 

750 

33.278 

I 

| 

27 

750 I 

5.8400 


8 

000 


- 117.41 

I 


18 

000 

31.681 


I 

28 

000 I 

5.6048 


8 

250 


- 114.02 

I 


18 

250 

30.064 


I 

28 

250 - ! 

5.3706 


8 

500 —4 

110.84 

1 


18 

500 

28.553 

! 

I 

28 

500 ... 1 

5.1376 


8 

750 

! 

107.69 



.18 

750. 

- 27.108 


! 

28 

750 ! 

4.9680 


9 

000 

1 

104.47 



19 

000 

25.778 

I 

i 

29 

000 ! 

4.8045 


9 

250 

I 

101 .42 

! 


19 

250 

• 24.525 

! 

l 

29- 

250 ! 

4.6413 


9 

500 

! 

98.545 



19 

500 

23.357 

! 

1 

29 

500 I 

4.4790 


9 

750 

! 

95.835 

! 


19 

750 . 

- 22.269 

I 

! 

29 

750 ! 

4.3172 




JL 


! 





! 

! 

30 

000 1 

4.1561 
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TABLE A-15 .- REFRACTIVITY FOR KWAJALEIN ANNUAL RADIO ATMOSPHERE 



h, ...ra 

! 

- N-10 6 I. 

J 

1- 1 

I h, jn 
I 1 

N-10 6 

I 

1 

l 

1 

h, m 

. N-10 6 



0. 

! 

371.43 l 

1 

l 10 000 1 

93.934 

! 

! 

! 

! 

20 000 

21.264 



250 

357.15 t 

t 10 250 

91.215 

! 

! 

20 250 

20.313 



500 

344.43 ! 

! 10 500 

88.616 

1 

! 

20 500 

19.444 . 



750 

331.36 l 

I. 10 750. 

86.118 

I 

I 

20 750 

18.582 



1 000 

318.38 ! 

1 11 .000 

83.700 

l 

1 

21 000 

17.806 



1 250 

306.21 l 

l 1 1 250 

81.416 

! 

! 

21.250 

17.047 



1 500. 

294.59 ! 

I 11 500 

N/A 

! 

! 

21 500 

16.312 



1 750 

283.41 1 

l 11 750. 

N/A 

! 

! 

21 750 

15.646 



2 000 

272., 40 ! 

1 12 000 

74.820 


! 

22 000. 

14.983- 



2.250 

. 261.39 ! 

l 12 25 C 

72.703 

1 

! 

22 250 

14.347 



2 500 

249.61 I 

! 12 500 

70.616 

! 

1 

22 500 

13.771 



2 750 

238.24- ! 

l 12 750 

68.581 

I 

! 

22 750 

13.199 



3 000 

230.83 ! 

! 13 000 

66.579 

I 

! 

23 000 

12.631 



3 250 

221 .26. 1 

! 13.250 

64.616 

I 

! 

23 250 

12.135 



3 500 

213.80 J 

! 13 500 

62.671 

I 


23 500 

11.650 



3 750 

209.62 1 

! 13 750 

60.769 

! 

1 

23 750 

-11.169 



4 000 

200.64. ! 

! 14 000 

58.902 


I 

24 000 

10.690 



4 250 

193.20 ! 

! 14 250 

57.065 

! 


24 250 

10.284 



4. 500 

183.96 I 

! 14 500 

55.236 

! 

1 

24 500 

9.8859 



4 750 

_ 178.92 ! 

! 14 750- 

53.456 

1 


24 750 

. 9.4896 



5 000 

174.17 I 

! 15 000 

_ 51.688 


! 

25 000 

9.0953 



5 250 

170.11 1 

! 15 250 

49.915 

t 


25 250 

. 8.7156 


I - 

—5 500 

164.65 ! 

! 15 500 - 

48.160 

! 

I 

25 500 - 

8.3963 



5 750 

159.14 ! 

! 15 750 

. 46.432 

I 


- 25 750 

8.0787 



6 000 

153.87 1 

J 16 000 

44 . 689 

! 

! 

26 000 

7.7627 



6 250 

146.67 ! 

! 16 250 

42.936- 

l 

! 

26 250 

7.4482 



6 500 

143.75 ! 

! 16 500 

41.183 

I 

! 

26 500 

7.1353 



6 750 

138.45. ! 

! 16 750 

39.433 

! •- 

! 

26 750 

6.8449 



7 000 

133.91 ! 

! 17 000 

37.682 

i 

! 

27 000 

6.6062 



7 250 

129.19 l 

! 17 250 

35.959 

! 

1 

27 250 

6.3688 



7 500 

125.43 I 

! 17 500 

34.294 

I 

I 

27 500 

6.1325 



7 750 

122.11 ! 

-1 17 750 

- 32.696 


1 

27 750 

5.8972 



8 000 

118.46 l 

! 18 000 

31.152 

! 

1 

28 000 

5.6626 



8 250 

115.04 J. 

_ ! 18 250 

29.648 . 


l 

28 250 

5.4293 



8 500 

. 111.66 ! 

I 18 500 

28.230 


! 

28 500 

5.1970 



8 750 

108.74 l 

! 18 750 

26.866 

1 


-28 750 

5.0052 



9 000 

105.53 l 

1 19 000 . .. 

25.618 


J 

29 000 

4.8431 



9 250 

102.60 l 

1 19.250 

24.416 

! 

l 

29 250 

4.6815 



9 500 

99.690 ! 

I 19. 500 

23.306 

! 

l. 

29 500 

4.5204 



- 9 750 

96.801 1 

J 19 750 

22.246 

! 

! 

29 750 

4.3600 




! 

! 


1 

1 

30 000 

4.2001 



A- 16 
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TABLE A- 16.- REFRACTIVITY FOR WALLOPS MARCH RADIO ATMOSPHERE 


N*10 6 


306.80 


10 000 . 



250 

l 

298.61 

! 

I 

10 

250 


500 

! 

290.66 

! 

! 

10 

500 _ 


750 

! 

282.83 

! 

I 

10 

750 

1 

000 


275.06 

.. | 

! 

11 

000 

1 

250 

! 

267.52 

! 

! 

11 

250 

1 

500 

! 

258.66 

I 

I 

11 

500 

1 

750 

! 

249.27 

1 

l 

11 

750 

2 

000 

1 

240.47 

! 

! 

12 

000 

2 

250 


232.83 - 


1 

12 

250 


4 750. ! 


226 . 10 . 

... 219.86 . 
212.99 
205.80 
- 198.84 
.192.51 
186.63 
181.12 
175.90 ... 
170.92 
166.11 .. 
161.39 
156.88 
152.54 
148.28 
144.25 
140.36 
136.46 

132.63 
128.82 

125.07 
121 .49 
117.96 
114.43 

111.07 
107.78 
104.59 

101 .64 
98.755 
95.820 


12 500 

12 750 

13 000 
13 250 

13 500 
13. 750 

14 000 
14 250 
14 500 

14 750 

15 000 
15 250 
15 500 

15 750 

16 000 
16 250 
16 500 

16 750 

17 000 
17 250 
17 500 

17 750 

18 000 
18 250 
18 500 

18 750 

19 000 
19 250 
19 500 
19 750. 


N* 1Q6- 

1 

1 

I 

! 

1 

h, 

1 

ra. 

1 

' 

NvIQ 6 

-92.799 

! 

! 

l 

! 

20 

000 I 

19.707 

89.696 

! 

! 

20 

250 

18.923 

86.456 

I 

! 

20 

500 1 

18.139 

83.229- 

! 

! 

20 

750 1 

17.435 

80.068 

! 

! 

21 

000 - ! 

16.733 

77.009 

! 

! 

21 

250 1 

16.097 

74.066 

! 

1 

. .. 21 

500 ! 

15.462 

71.192 

1 

1 

- 21 

750 1 

14.830 . 

68.415 

l 

! 

22 

000 1 

14.279 

65.826 

! 


22 

250 ! 

13.728 

63.324 



22 

500 1 

13.177 

60.943 

! 

! 

- - 22 

750 ! 

12.629 

58.709 


! 

23 

000 ! 

12.152 

56.528 


! 

23 

250 ! 

11.677 

54.408 

t 

! 

23 

500 ! 

11 .204 

52.342 


1 

23 

750 ! 

- 10.733 

50.352 


! 

24 

000 1 

10.331 

48.443 

! 

! 

— 24 

250 I 

9.9320 

46.660 

1 

! 

24 

500 ! 

9.5345 

44.940 

l 


24 

750 ! 

9.1382 

43.216 

! 

1 

- 25- 

000 ! 

8.8141 

41.616 

! 


25 

250- ! 

8.4914 

40.071 

t 

1 

25 

500 i 

8.1690 

38.577 

! 

! 

25 

750 1 

7.8476 

37.136 

! 

! 

26 

000 ! 

7.5271 

35.742 

! 

! 

26 

250 ! 

7.2074 

34 . 398 

I 


-26 

500 ! 

6.9621 

33.051 

I 

! 

26 

750 ! 

6.7174 

31.786 


! 

27 

000 ! 

6.4732 

30.572. 



27 

250 1 

6.2296 

29.359 

! 

! 

27 

500 ! 

5.9866 

28.218 

I 

! 

27 

750 ! 

5.7440 4 

27.134 

! 


28 

000 ! 

5.5021 

26.050 

! 

1 

28 

250 ! 

5.2606 

-25.045 

! 

I 

28 

500 ! 

5.0896 

24.040 

! 

! 

28 

750 ! 

4.9189 

23.115 

1 

! .- 

29 

000 1 

4.7492 

22.190 

l 

i 

29 

250 I 

4.5798 

21.341 

! 

i 

29 

500 l 

4.4113 

20.492 

1 


29 

750 ! 

4.2432 


I 

! 

30 

000 1 

4.0759 


Ov 
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TABLE A-17 .- REFRACTIVITY FOR WALLOPS JULY RADIO ATMOSPHERE- 


h, m. 


N-10 6 - 


. h, m 



0 

372.34 

! 

! 

1 

10 

000 


250 

348.65 

! 

l 

10 

250 


500 _ 

329.85 

1 

l 

10 

500 


750 

316.79 

l 

l 

10 

750 

1 

000 

306.56 

! 

l 

11 

000. 

1 

250 

296.56 

! 

! 

11 

250 

1 

500 

286.86 

1 

! 

11 

500 

1 

750.. 

277.42 

! 


11 

750 

2 

000 

267.48 

! 

J 

12 

000 

2 

250 

256.92 

1 

! 

12 

250 

. 2 

500. 

247.07 



12 

500 

2 

750 

238.42 


! 

12 

750 

3 

000 

. 230.12 

! 

! 

13 

000 

3 

250 

221.63 

I 

! 

13 

250 

3 

500 

213.08 

! 

! 

13 

500 

3 

750 

204.87 

! 

! 

13 

750 

4 

000 . 

197.24 

! 

! 

14 

000 

. 4 

250 

189.88 

! 

! 

14 

250 

4 

500 

182.54 

! 

! 

14 

500 

4 

750 

175.56 

1 


14 

750 

5 

000 

169.33 

! 

1 

15 

000 

5 

250 

163.98 

1 

! 

15 

250 

5 

500 

159.07 

1 

! 

15 

500. 

5 

750 ! 

153.84 

1 

I 

15 

750 

6 

000 ! 

148.18 

! 

I 

16 

000 

6 

250 : 

. ...142.60 

1 

! 

16 

250 

6 

500 ! 

137.57 

! 

1 

16 

500 

- 6 

750 

133.53 

1 

l 

16 

750 

7 

000 

129.80 

l 

! 

17 

000 

7 

250 

126.39 

l 

1 

17 

250 

7 

500 

123.05 

i 

! 

17 

500 

7 

750 

119.84 

! 


17 

750 

8 

000 

116.77 



18 

000 

8 

250 

113.73 

! 

! 

18 

250 

8 

500 

110.72 

! 

1 

18 

500 

8 

750 

107.72 


! 

18 

750 

■ 9 

000 

104.83 

! 

! 

19 

000 

- 9 

.250 

102.00 

1 

! 

19 

250 

9 

500 

99.220 

! 

! 

19 

500 

9 

750 

96.520 

! 


19 

750 


93.894 

1 

20 

000 

! 

21 .089 


91.327 

I 

20 

250 

! 

20.223- 


88.812 

l 

20 

500 

1 

19.424 


86.349 

l 

_20 

750. 

! 

18.631 


83.944 

l 

21 

000 


-17.841 


81.572 

I 

21 

250 

1 

17.133 


79.217 

! 

21 

500 

I 

16.430 


76.823 

! 

21 

750 

I 

15.804 


74 . 489. 

1 

22 

000 

! 

15.180 


72.178 

! 

22 

250 

! 

14.559 


69.848 

I 

22 

500 

! 

14.028 


-67.583 

I 

22 

750 


13.496 


65.354 

I 

■ 23 

000 

! 

12.966 


63.220 

l 

23 

250 

! 

12.437 


61.112 

I 

23. 

500 

1 

11.979 


59.033 

I 

23 

750 

! 

11.522 


56.991 

! 

24 

000 

! 

11.067 


54.955 

\ 

24 

250 .. 


10.613 


52.930 

I 

24 

500 

! 

10.226 


50.930- 

! 

24 

750 


9.8399 


48.956 

! 

25 

000 .. 


9.4561 

_ 1 

47.021 

! 

25 

250 

! 

9.0736 


45.119 

1 

25 

500 

! 

8.6930 


43.275 


25 

750 


8.3920 

! 

41.491 

1 

26 

.000 

! 

8.0917 


39.775 


26 

250 

! 

7.7922 


38.125 

! 

26 

500. 

1 

7.4933 


36.547 

! 

26 

750 

! 

7.1956 


35.038 

! 

27 

000 


6.8982 


33.537 

! 

27 

250 

! 

6.6693 


32.140 


27 

500 

! 

6.4408 


30.817 


27 

750 - 


6.2131 


29.500 

1 

28 

.000. 


5.9857 


28.280 

! 

... 28 

250 

! 

5.7587 


27.128 

1 

. 28 

-500 

! 

5.5322 


25.981 

1 

28 

750 


5.3064- 


24.927 

1 

29 

000 

! 

5.0809 


23.876 

l 

29 

250 

! 

4.9186 


22.916 

1 

29 

500. 

1 

4.7572 


21.960 


29 

750 

! 

4.5964 



! 

30 

000 


- .4.4361. 
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table a- 18- Bmcmra FOB wallops ahhual radio ATMOSPHERE 



V 

1 250 
1 500 

1 750 

2 000 
2 250 
2 500 
2 750 


3 

3 

3 

3 

4 
4 
4 

4 

5 
5 
5 

5 

6 
6 
6 
6 

.... 7 

7 

7 

7 


000 
250 
500. 
750 
000 
250 
500 
750 
000 
250 
500 
750 
000 
250 
500 
750 
000 
250 
500 
750 
8 000 
8 250 
8 500 

8 750. 

9 000 
9 250 
9 500 
9 750 


324.40 
312.77 

302.92 
294.74 
286.65 
277.72 
269.13 
261.45 

252.93 
242.85 
233.54 
225.39 
217.99 
211.00 
204.07 
196.97 
190.02 
183-64 
178.04 
172.68 

. 167.32 
162.07 
157.14 
152.66 
148.39 
144.38 
140.43 
136.52 
132.70 
129.07 
125.58 
122.17 
118.76 

115.35 
111.91 
108.62 
105.44 

102.35 
99 . 400 
96.524 


1 

! 

I 

J 

1 

l 

! 


I 

l 
l 
l 
! 

I 
5 
l 
J 
! 

I 
1 
l 
l 
t 
! 
I 


10 000 
10 . 250 
10 500 - 

10 750 

11 000 . 

11 250 
11 500 

11 750 

12 000 
12 250 
12 500 

12 750 

13 000 
13 250 

13 500 ... 

13 750 

14 000 
14 250 
14 500 

14 750 

15 000 
15 250 
15 500 

15 750 

16 000 
16 250 
16 500 

16 750 

17 000 
17 250 
17 500 

17 750 

18 000 

...18 250 

18 500 

18 750 

19 ooo 
19 250 
19 500 

.. 19 750 


t 

1 

l . 
I 
l 
l 
l 
J 
! 

I 

! 

I 

1 


93-708 
90.929 
88.185 
85.478 
82.792 
80.133 
77.499 
74.895 
72.272 
69.744 
67.236 
64.784 
62.340 
. 59.957 
57.720 
55.554 
53.510 
51 .548 
49.651 
47.801 
45.996 
. 44.225 
42.503 
40.834 
39-220 
37.661 
36.146 
34.699 
33 • 254 
31 .926 
30 . 666 
29.408 
28.287 
27.198 
26.110 
25.070 
24.032 
23.053 
22.080 
21.169 


\ t 
I l 
1 1 
1 l 
l t 
1 l 
! _t 
l l 
l I 
! ! 

! t 
l ! 

I l 
1 -1 
l l 
-1 - ! 

I l 
1 1 
I 1 
\ \ 
\ --J 
l 
l 
! 

I 
! 

1 
l 
1 
1 
l 
l 
I 
! 

I 
! 

I 
l 
l 


20 000 
20 250 
20 500 

20 750 

21 000 
21 250 
21 500 

21 750 

22 000 
22 250 
22 500 
22.750 
23 000 
23 250 
23 500 

23 750 

24 000 
24 250 
24 500 

24 -750 

25 000 
25 250 
25 500 

25 750. 

26 000 
26 250 
26 500. 

26 750 
_ 27 000 

27 250 
27 500 

27 750 

28 000 
28 250 
28-500 

28 750 

29 000 
29 250 
29 500 

29 750 

30 000 




20.265 

19.454 

18.647 

17.929 

17.213 

16.500 

15.872 

15.245 

14.620 

14.067 

13.516 

12.966 

12.418 

11.955 

11.492 

11.031 

10.571 


1 

l 

1 

"t 

I 

1 

1 

! 

I 

! 

I 

I 


10 


l 

1 

l 

! 

I 

1 

l 

I 

l 

! 

I 

l 

l 

l 

I 

! 


185 
8000 
9.4160 
9.0334 
8.7152 
8.3977 
8.0815 
7.7659 
7.4517 
7.1384 
6.8961 
6.6549 
6.4141 
6.1743 
5.9349 
5.6965 
5.4585 
5.2215 
5.0555 
4.8900 
4.7251 
4.5606 
4.3967 
4.2334 


! 

1 

l 

l 

l 

l 


80FM16 


TABLE A-19.- REFRACTIVITY FOF 

CAPE CANAVERAL JANUARY RADIO ATMOSPHERE 

h, m. 

N-10 6 

! 

1 

l 

! 

! 

h, 

m 

N--10 6 

1 

l 

1 

1 

! 

! 

h, 

m l. 

! 

. N-10 6 

0 

- 349.76 

! 

I 


10 

000 

94.321 

! 

I 

1 

! 

20 

1 

000 1 

20 .641. 

250 

335.33 

! 

I - 

10 

250 

91.643 

! 

! 

20 250. 1 

19.761 

500 

318.47 

1 

! 

10 

500 . 

89.009 

! 

! 

20 

500 !. 

- 18.890 

750- 

306.33 

1 

! 

10 

750 

86.520 

1 

1 

20 

750 t 

18.102 

1 000 

296.43 

1 

I 

11 

000 

83.980 

! 

! 

21 

000 J 

17.321 

1 250 

287.36 

! 

l 

11 

250 

81.525. 

! 

! 

21 

250 1 

16.546 - 

1 500 

276.39 

t 


11 

500 

78.991 

! 

! 

21 

500 ! 

15.878 

1 750 

262.40 

! 


11 

750 

.76.400 

! 

! 

21 

750 ! 

15.213 

2 000 

248.70 

1 . 

! 

12 000 I 

73.784 

1 

! 

22 

000 ! 

14.552 

2 250 

236 .99 


I 

.12 

250 

71.105- 

! 

! 

22 

250 ! 

13.984 

2 500 

225.15 

! 

! 

12 

500 1 

68.463 

1 

! 

22 

500 1 

13*417 

2 750 

212.37 

1 

t 

12 

750 

66.043 

! 

! 

22 

750 l 

12.853 

3 000 

201.39 

! 


13 

000 1 

63.736 

! 

! 

23 

000 l 

12.361 

3 250 - 

193.98 

! 

! 

13 

250 

61 .712 

1 


23 250 ! 

11.871 

3 500 

188.91 

i 


13 

500 

59.711 

I 

t 

23 

500 l 

11.384 

3 750 

184.09 

! 


13 

750 

57.720 

! 

! 

23 

750 ! 

10.897 

4 000 

179.42 

! 

! 

14 

000 

55.707 

i 

! 

24 

000 ! 

10.489 

4 250 

174.80 

! 

t 

14 

250 

53.686 

! 


24 

250 ! 

10.082 

4 500 

170.37 

I 

! 

14 

500 

51.701 

1 

! 

24 500 1 

9.6765 

4 750 

166.05 

! 


14 

750 

49.772 

! 

! 

24 

750 ! 

9.2727 

5 000 

161.83 

! 

! 

15 

000 

47.914 

1 


25 

000 ! 

8.8710 

5 250 

157.69 



15. 

250 

- 46.137 



. 25 

250 i 

8.5479 

5 500 

153.61 

! 


15 

500 

44.424 

l 


25 

500 ! 

8.2261 

5 750 

149.68 

j 

! 

15 

750 

42.773 

! 


25 

750 ! 

7.9056 

6 000 

145.86 

! 

! 

16 

000 

41.172 

1 

! 

26 

000 ! 

7.5868 

6 250 

142.09 

! 


16. 

250 

39.617 

l 

! 

26 

250 ! 

7.2689 

6 500 

138.. 44 

1 


16 

500 

38.120 

! 

1 

26 

500 ! 

7.0178 

6 750 

134.81 

l 


16 

750- 

. 36.614 

1 , 

! 

26 

750 l 

6.7674 

7 000 

131.29 

I _ 


17 

000 

35.175 

! 

i 

27 

000 ! 

6.5182 

7 250 

127.81 

! 


17 

250 

33.760 

! 

l 

27 

250 ! 

6.2699 

7 500 

124.45 

! 


17 

500 

32.373 - 

1 

! 

27 

500 ! 

6.0222 

7 750 

121 .13 

i 

1 

17 

750 

30.986 


! 

27 

750 ! 

5.7757 

8.000 

117.87 

I 

~4 

18 

000 

29.657 

! 

! 

28 

000 ! 

5.5301 

8 250 

1.14.73 

1 


18 

250 

- 28.379 

! 


28 

250 ! 

- 5.2851 

8- 500 

-111.64 

! 


18 

500 ! 

27.108 

! 

1 

28 

500 ! 

5.1163 

8 750 

108.60 


I 

18 

750 

25.921 

I 

! 

28 

750 1 

4.9477 

9 000 

105.62 

I 

! 

19 

000 ! 

24.743 

! 

1 

29 

000 ! 

4.7795 

9 250 - 

102.71 

! 


19 

250 

23.661 

! 


29 

250 ! 

4.6121 

9 500 

99.857 

I 

! 

19 

5C0 1 

22.646 

! 

! 

29 

500 1 

4.4448 

9 750 

97.032 

! 

I 

19 

750 

21.639 



29 

750 ! 

4.2780 



! 

1 




t 

t 

30 

000 1 

4.1116 
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TABLE A^O.- REFR ACTIVITY FOR CAP CANAVERAL AUGUST RADIO ATMOSPHERE 


m 

! 

N-10 6 

! 

h, 

m 

0 

I 

399.42 

1 

10 

000 

250 

! 

373.95 

! 

10 

250 

500 

! 

355.84 


10 

500 

750- 


339.52 

! 

10 

750 

000 

! 

324.12 

! 

11 

000 

250 


308.60 

I 

11 

250 

500 

! 

295.35 

._4 

. 11 

500 

750 

! 

284.98 

! 

11 

750 

000 

1 

274.65 


12 

000 

250 

! 

262.98 

! 

.12 

250 

500 

! 

251.73 

I 

12 

500 

750 

t 

242.23 


12 

750 

000 

I 

233.74 

! 

13 

000 

250 

I 

226.16 

I . 

13 

250 

500 

! 

218.80 

! 

13 

500 

750 

1 

210.94. 

! 

13 

750 

000 

! 

202.04 

! 

14 

000 

250 

! 

193.91 

! 

14. 

250 

500 

! 

187.33 

! 

14 

500 

750 


181.65 

! 

14 

750 

000 

! 

176.02 

! . 

15 

000 

250 

! 

169.92 

! - 

! 15 

250 

500 


163.84 

j 

1 15 

500 

750 

! 

158.16 

! 

l 15 

750 

000 

1 

153.36 

! 

1 16 

000 

250 

! 

148.90 


1 16 

250 

500 

! 

144.45 

1 

1 16 

500 


6 750 

7 000 
7 250 
7 500 

7 750 

8 000 
8 250 
8 500 

8 750 

9 000 
9 250 
9 500 
9 750 


139.83 

135.24 

130.78 

126.59 

-122.67 

118.94 

115.36 

111.89 

108.48 

105.23 

102.61 

99.320 

96.594 


16 750 
1 ? 000 

17 250 
17 500 

17 750 

18 000 
18 250 
18 500 
18 750 
19 000 
19 250 
19 500 
19 750 


N-10 6 


93.940 
91.381 
88.883 
86.447 
84 . 072 
81.655 
79.374 
77.134 
74.930 
72.757 
70.589 
68.435 
66.345 
64.268 
62.242 
60.221 
58.221 
56.245 
54 . 322 
52.395 
50.477 
48.570 
46.690 
44.833 
43.007 
41.220 
39 . 480 
37.789 
36.16? 
34.544 
33.039 
31.612. 
30.196 
28.900 
27.676 
26.459 
25.339 
24.225 
23.210 
22.201 



! 

! 

h, 

i 

m 

1 

N-10 6 


1 

20 

000 I 

21.281 


1 

20. 

250 

20.368 


! 

20 

500 ! 

19.540 


I 

20 

750 

18.718 


! 

21 

000 

17.975 


1 

21 

250 

17.236 


! 

21 

500 

16.500 


1 — 

— 21 

750 

15.854 - 


! 

22 

000 

15.210 


! 

22 

250 

14.570 



22 

500 

14.009 


1 .. 

22 

750 

13.451 


1 

23 

000 

12.895 

I . 


23 

250 

12.412 


1 

23 

500 

11.931 


l 

23 

750 

1.1.452 


! 

24 

000 

10.974 


1 

24 

250 

10.573 



24 

500 

10.172 


l 

24 

750 

9.7739 


! 

25 

000 

9.3764 



- 25 

250 

8.9809 


! 

25 

500 

8.6609. 


1 

25 

750 

8.3425 


! 

26 

000 

8.0249 



26 

250 

7.7084 


1 

26 

500 

7.3935 


I 

26 

750 

7.0793 


1 

27 

000 

6.8382 



27 

250 

6.5977 


! 

27 

500 

6.3580 


! 

27 

750 

6.1194 


1 

28 

000 

5.8814 


l 

28 

250 . 

5.6442 


1 

28 

500 

5.4081 

1 - 

... | ... 

.... 28 

750 

5.1726 


1 

29 

000 . 

5.0091 


! 

29 

250 

4.8461 


! 

29 

500 

4.6836 


1 

29 

750 

4.5215 


! 

30 

000 

4.3600 
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TABLE A-21.- REFRACTIVXTY FOR CAPE CANAVERAL ANNUAL RADIO ATMOSPHERE 


N‘I0 6 


376.07 
354.09 

338.07 

324.29 
311.43 
298.35 

285.92 

274.92 
262.91 
249.27 

237.30 
228.13 
220.23 
212.56 
204.69. 
196.62 
188.16 
181.02 
175.59 
171.12 
166.81 
162.51 
157.90 
-152.94 
147.67 
142.57 

138.08 
134.02 
130.50 
127.11 
123.76 
120.55 
117.37 

114.25 

111.20 

108.26 
105.34 
102.48 

99.666 

96.907 


h, m ... ! 


10 000 
10 250 
10 500 

10 750 

11 000 
1.1 250 
11 500 

11 750 

12 000 
12 250 
12 500 

12 750 

13 000 
13 250 
13 500 

13 750 

14 000 
14 250 
14 500 

14 750 

15 000 
15 250 
15 500 

15 750 

16 000 
16 250 
16 500 

16 750 

17 000 
17 250 
17 500 

17 750 

18 000 
18 250 
18 500 

18 750 

19 000 
19 250 
19 500 
19 750 


N--10 6 

l 

1 

! 

1 

! 

! 

h. 

m 

N*10 6 , 


94.206 

! 

! 

! 

20- 

000 

20.822 


91.553 

! 

! 

20 

250 

19.961 


88.954 

I 

1 

. 20 

500 

19.105 


86.403 

! 

1 

20 

750 

-18.255 


83.893 

t 

1 

21 

000 

17.514 


81.427 

! 

l 

21 

250 

16.777 


79.008 

! 

1 

21 

500 

16.112 


76.631 

I 

! 

...21 

750 

15.451 


74.296 

l 


22 

000 

14.792 


71.929 

! 

! 

22 

250 

14.216 


69.656 

! 


22 

500 

13.642 


67.398 


1 

22 

750 

13.071 


65.196 


! 

23 

000 

12.503 


63.006 

! 


23 

250 

12.027 


60.850 


i 

23 

500 

11.554. 


58.757 


l 

23 

750- 

11.083 


56.688 

! 

l 

24 

000 

10.614 


54.649 

! 

! 

24 

250 

10.221 


52 . 658 

1 

! 

24 

-500 

9.8296 


50.749 

! 

! 

24 

750 

I 9.4394 


48.872 

! 

1 

25 

000 

[ . 9.0512 


47.045 

I 

! 

25 

250 

1 8.7273 


45.261 

1 

! 

25 

500 . 

1 8.4047 


43.519 

! 

1 

25 

750 

1 8.0831 


41 .820 

1 

I 

26 

000 

I 7.7630 


40.160 

! 


26 

-250 

! 7.4443 


38.498 

! 

! 

26 

500 I 

t 7.1267 


36.924, 

1 

! 

. 26 

750 . ! 

! 6.8819 


35.396 

1 

1 - 

27 

000 ! 

l 6.6384 


33.916 - 

1 

I 

27 

250 

! 6.3957 


32.438 


! 

27 

500 ! 

l 6.1540 


31.048 

! 

! - 

27 

750 

1 5.9131 


29.711 - 

! 

1 

28 

000 

1 - 5.6731 


28.383 

1 

1 

28 

250 - 

1 5.4338 


27.152 


! 

28 

500 

l 5.1956 


25.991 

! 

! 

28 

750 

! 5. 0306 


-24.839 

! 

1 

29 

000 

1 . 4.8659 


23.780 


I 

29 

250 

! 4.7020- 

4 

22.728 

1 

! 

29 

500 

1 4.5385 


21.772 

l 


29 

750 

! 4.3754 



! 

! 

30 

000 

! 4.2129 

^ 1 
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1 

TABLE A-22 . - REFRACTIVITY FOR- HAWAII FEBRUARY RADIO ATMOSPHERE 


h, 

m ~ 

N*10 6 

1 

1 

! 

! 

h 

m 

N * 1 0 & 

! 

1 

I 

! 

-h, 

tn 

N-10 6 


0 

344.07 

i 

! 

1 

I 

10 

000 

93.253 

! 

1 

! 

! 

20 

000 

20.919 


250 

332.46 

! 


10 

250 

90.461 

l 

I 

20 

250 

20.008 


500. 

321.50 

1 


10 

500 

-87.737 

! 

! 

20 

500 

19.105 


750 

-310.01 

! 

! 

10 

750 

85.093 


! 

20 

750 

-18.303 

i 

000 

299.13 

1 

! 

11 

000 

82.526 

! 

1 

21 

000 

17.507 

i 

250 

289.36 

1 

! 

11 

250 

80.028 

1 

! 

21 

250 

16.718 

i 

500 

279 . 42 

! 

! 

11 

500 

77.595 

i 

1 

21 

500 

16.039 

- 1 

750 

268.79 


1 

11 

750 

75.237 

i 

1 

21 

750 

15.364 

2 

000 

256.37 

1 

! 

12 

000 

72.948 

1 


22 

000 

14.693 

2 

250 

240.97 

l 

! 

12 

250 

70.625 


! 

22 

250 

14.111 

2 

500 

226.42 

! 

1 

12 

500 

68.439 

! 

! 

22 

500 

13.533 

2 

750 

213.98 

1 

l 

12 

750 

66.284 

i 


22 

750 

12.957 

3 

000 

-204.31 ■ 

! 

l 

13 

000 

64.215 

! 

t 

23 

000 ! 

12.457 

3 

250 . 

197.56 

1 

! 

13 

250 

62.171 

! 


.23 .250 

11.961 

3 

500 

192.55 


1 

13 

500 

60.167 

! 

! 

23 

500 

11.466 

3 

750 

187.51 

! 

l 

13 

750 

58.243 

J 

! 

23 

750 

10.974 

4 

000 

182.41 

! 

! 

14 

000 

56.340 

1 

i 

24 

000 - 

10.561 

-4 

250 

177.43 

! 

! 

14 

250 

_ 54.459 

! 

! 

24 

250 

10.151 

4 

500 

172.59 

! 


14 

500 

52.618 

i 

1 

24 

500 

9.7429 

4 

750 ! 

167.98 

! 

! 

14 

750 

50.826 

! 

! 

24 

750 

9.3363 

5 

000 ! 

163.49 

I 

! - 

15 

000 

49.111 

! 

1 

25 

000 

8.9310 

5 

250 ! 

159.0? 

! 

! 

15 

250 

47.416 

! 

! 

25 

250 

8.6063 

5 

500 1 

154.74 

! 

! 

15 

500 

45.748 

! 

! 

25 

500 

8.2833 

5 

750 : 

150.59 

! 


15 

750 

44.114 

! 


25 

750 

7.9611 

6 

000 1 

146.62 

! 

! 

16 

000 

42.509 



26 

000 

7.6404 

6 

250 ! 

142.69 

! 

! 

16 

250 

40.890 

I 

! 

26 

250 

7.3209 

6 

500 1 

138.88 

i 

! 

16 

500. 

39 . 338 

! 

! 

26 

500 

7.0030 

6 

750 ! 

- 135.07 

! 

1 

16 

750 

37.835 

! 

! 

26 

750 

6.7612 

- 7 

000 1 

131.42 

1 

! 

17 

000 

36.337 

! 

1 

27 

000 

6.5203 

7 

250 1 

127.85 

l 


17 

250 

34.848 

i 

! 

27 

250 

6.2801 

7 

500 1 

124.47 


! 

-17 

500 

33.376 


! 

27 

500 

6.0408 

7 

750 ! 

121.14 

1 

1 

17 

750 

31.907 

1 

! 

27 

750 

. 5.8022 

8 

000 1 

117.85 

! 

! 

18 

000- 

30 . 486 

! 

! 

28 

000 

5.5645 

8 

250 ! 

114.61 

1 

! 

-48 

250 

29.120 

1 

! 

28 

250 

5.3275 

8 

500 1 

111.46 


! 

18 

500 

27.765 


.] 

28 

500 

5.1567 

8 

750 ! 

108.31 

t 

! 

18 

750 

26.498 

! 


28 

750 

4.9865 

9 

000 1 

105.20 

l 

1 

19 

000 

25.243 


1 

29 

000 

4.8167 

9 

250 ! 

-102.13 

! 

! 

19 

250 . 

• 24.096 

1 

! 

29 

250 

4.6476 

9 

500 ! 

99.111 

I 

! 

19 

500 

22.961 

! 

J 

29 

500 

4.4789 

9 

750 ! 

96.145 

! 

1 

19 

750 

21.934 

1 

! 

29 

750 

4.3108 


1 


1 

! 


I 


1 

I 

30 

000 

4.1432 
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TABLE A -23.- REFRACTIVITY FOR HAWAII JULY RADIO ATMOSPHERE 


h, m. 


N* 10® ! 

! 

t 

! h 
! 

» m 

I 

361.17 ! 

! 

! 10 

000 

345.61 ! 

! 10 

250 

333.65 l 

! - 10 

500 

321.09 l 

! 10 

750 

309.43 ! 

_ ! 11 

000 

298.58 ! 

t 11 

250 

287.76 ! 

! 11 

500 

-277.15 t 

l 11 

750 

263.75 l 

! 12 

000 

247.29 ! 

! 12 

250 

232.33 t 

! 12 

500 

221.42 1 

t - 12 

750 

212.42 1 

! 13 

000 

203.49- l 

I 13 

250 

194.80 1 

1 13 

500 

187.39 ! 

! 13 

750 

181.65 1 

! 14 

000 

176.66 I 

! 14 

250 

172.00 I 

! 14 

500 

167.51 ! 

I 14 

750 

163.13 ! 

I 15 

000 

158.78 I. 

1 15 

250 

154.56 I 

l 15 

500 

150.45 ! 

! 15 

750 

146.39 I 

! 16 

000 

142.50 ! 

l 16 

250 

138.67 l 

! 16 

500 

135.04 ! 

1 16 

750 

131.46 ! 

! 17 

000 

128.00 ! 

l 17 

250 

124.57 I 

! 17 

500 

121.16 ! 

! -17 

750 

117.92 ! 

l 18 

000 

114.75 1 

l 18 

250 

111.69 1 

! 18 

500 

108.77 I 

! 18 

750 

105.92 ! 

! 19 

000 

103.06 ! 

1 19 

250 

100.22 !. 

t 19 

500 

97.367 ! 

! ~ 19 

750 


N* 10® 


94.573 
91.861 
89.244 
86.714 
84.247 
81.854 
79.504 
77.114 
74.830 
72 . 578 
70.334 
68.128 
65.922 
63.748 
61.580 
59.431 
57.340 
55.259 
53.212 
51.215 
49 . 273 
47.387 
45.569 
43.800 
42.075 
40.396 
38.762 
37.184 
35.655 
34.129 
32.688 
31.305 
29.984 
28.669 
27.451 
26.240 
25.135 
24.037 
23.035 
22.041 


N* 10®- 


! 

20 

000 

! 

21.129 

20 

250 

I 

20.223 

20 

500 

1 

19.397 

20 

750 


18.576 

21 

000 

! 

17.834 

21 

250 

I 

17.097 

21 

500 

! 

16.363 

21 

750 

! 

15.721 

22 

000 

! 

15.082 

22 

250 

! 

14.447 

22 

500 


13.891 

22 

750 

! 

13.337 

23- 

000 


12.786 

23 

250 

1 

12.305 

23 

500 

4 - 

. 11.826 

23 

750 

! 

11.350 

24 

000 

! 

10.875 

24 

-250 

I 

10.476 

24 

500 

! 

10.078 

24 

750 

1 

9.6818 

25 

000 

! 

9.2875 

25 

250- 

! 

8.8944 

25 

500 

! 

8.5772 

25 

750 

! 

8.2612 

26 

000 

1 

7.9465- 

26 

250 

! 

7.6331 

26 

500 

! 

7.3211 

26 

750 

I 

7.0101 

27 

000 

! 

6.7728 

27 

250 

! 

6.5366 

27 

500 

1 

6.3008 

27 

750 

i 

6.0660 

28. 

000 


5.8320- 

28 

250- 

I 

5.5984 

28 

500 

! 

5.3658 

28 

750 

! 

5.1337 

29 

000 

! 

4.9709 

29 

250 

! 

4.8087 

29 

500 

! 

4.6472 

29 

750 

! 

4.4860 

30 

000 

1 

4.3253 
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TABLE A-24 .- REFRACTIVITY FOR HAWAII ANNUAL RADIO ATMOSPHERE 



N-10 6 

! 

1 

l 

1 

i 

I 

1 

h, ra 

N-10 6 

94.496 

1 

! 

! 

20 000 1 

20.923 

91.775 

! 

1 

20 250 

20.048 

89.103 

! 

J 

20 500 

19.180 

86.505 

! 

! 

20 750 

18.318 

83.983 

1 

1 

21 000 

17.569 

81.529 

! 

l 

21 250 

16.826 

79.127 

! 

I 

21 500 

16.155 

76.781 


I 

21 750 

15.487 

74.395 


! 

22 000 

14.825 - 

72.. 124 

! 

! 

22 250 

14.245 

69.876 

I 

! 

22 500 

13.668 

67.691 

! 

! 

22 750 

13.095 

65.520 

! 

! 

23 000 

12.524 

63.424 


! 

23 250 

12.047 

61.341 

! 

! 

23 500 

11.571 

59.273 

1 

1 

23 750 

11.098 

57.239 

! 

! 

24 000 

10.626 

55.099 

! 

! 

24 250 

10.232 

53.014 

! 

i 

24 500 

9.8393 

51.067 

1 

{ , 

24 750 

9.4485 

49.296 


1 

25 000 

9.0594 

47 -684 

! 

I 

25 250 

8.7367 

46.539 

! 

! 

25 500 

8.4151 

45.308 

! 

t 

25 750 

8.0944 

43.884 

1 

J 

26 000 

7.7754 

42.263 

! 

! 

26 250 

7.4576 

40.482 

1 

1 

26 500 

7.1409 

38.467 

I 

! 

26 750. 

6.8975 

36.533 

! 

! 

27 000 

6.6545 

34.742 


! 

27 250 

6.4127 

32.978 


! 

27 500 

6.1718 

31.440 



27 750 

5.9314 

30.040 


1 

28 000 

5.6921 

28.651 

1 


28 250 

5.4536 

27.393 

! 

! 

28 500 

5.2158 

26.205 



28 ..750 

5.0503 

25.027 

! 

J 

29 000 

4.8853 

23.942 

I 

1 

29 250 

4.7207 

22.866 

t 

! 

29 500 

4.5567 

21.891 



- 29 750 

4.3931 


! 

1 

30 000 

4.2302 
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TABLE A -25.- REFRACTIVITY FOR POINT ARQUELLO JULY JRADIQ ATMOSPHERE 


h, m 

• ■ 
1 
l 

N • 1 0 6 

l 

I 

! 

1 

h, m 

0 

i 

! 

340.70 

l 

1 

1 

! 

10 000 

250 

1 

326.90 

I 

I 

10 250 

500 

! 

308.83 

I 

I 

10 500 

750 

1 

284.76 

! 

l 

10 750 

1 000 


259.66 


! 

11 000 

1 250 

! 

250.29 


1 

11 250 

1 500 

! 

244 . 32 

! 

I 

11 500 

1 750 


237.05 

I 

1 

11 750 

2 000 


230.09 

! 

! 

12 000 

2 250 


223.73 

1 

1 

12 250 

2 500 


218.01 

I 

1 

12 500 - 

2. 750 

! 

212.64 

! 


12 750 

3 000 

! 

207 . 22 

I 

I 

13 000 

3 250 


201.53 

l 

! 

13 250 

3 500 

1 

195.71 

1 - 


13 500 

3 750 

1 

190.02 

! 

! 

13 750 

4 000- 


184.61 

1 

1 

14 000 

4 250 

1 

179.38 

l 


14 250 

4 500 

I 

174.28 


l 

14 500 

4 750 


. 169.32 

1 


14 750 

...5 000 

! 

164.57 

! 

I 

15 000 

5 250 


159.99 

1 

l 

15 250 

5 500 

1 

155.65 

! 

l 

15 500 

5 750 

! 

151.43 

1 

l 

15 750 

6 000 

t 

147.26 

l - 

! 

16 000 

6 250 

! 

143.24 

! 

» 

16 250 

6 500 

1 

139.30 

1 

1 

16 500 

6 750 

t 

135.50 


1 

16 750 

7 000 

1 

131.85 

! 

~! 

17 000 

7 250 

! 

. 128.30 

! 


17 250 

7 500 


124.81 

1 

! 

17 500 

7 750 

1 

121.37 



17 750 

8 000 


118.10 

l 

I 

18 000 

8 250 


114.90 

! 

! 

18 250 

8 500 

! 

111 .77 

! 

1 

18 500 

8 750 


. 108.75 


! 

18 750 

9 000 

! 

105.79 

! 


19 000 

9 250 

! 

102.83 

I 

I 

19 250 

9 500 

! 

99.900 


! 

19 500 

9 750 

! 

97.003 

l 

- 1 

19 750 


N*1Q 6 

l 

l 

J 

1 

t 

1 

h, m 

• 

l 

1 

N-*10 6 

94.173 

1 

i 

l 

l 

20 O0O 

l 

21.189 

91.435 


! 

20 250 

1 

20.298 

88.787 


1 

20 500 

t 

19.493 

86.217 

1 

! . 

20 750 

l 

18.693 

83.709 

l 

i 

21 000 

! 

17.896 

81.262 

! 

i 

21 250 


17.205 . 

78.865 

1 

t 

21 500 

! 

16.518 

76.435 

1 

i 

21 750 

1 

15.885 

74.111 

t 

i 

22 000 

! 

15.256 

71.844 

i 

i 

22 250 

! 

14.629 

69.589 

! 

i 

22 500 

1 

14.064 

67.402 

1 

! 

22 750 

l 

13.501 

65.234- 

! 

! 

23 000 

! 

12.942 

63.103 

1 

! 

23 250 


12.386 

61.031 

1 


23 500 


11.930 

58.992 

! 

! 

23 750 

t 

11.474 . 

56.997 



24 000 

l 

11.020 

55.108 

! 


24 250 

! 

10.568 

53.239 

1 

I 

24 500 

1 

10.191 

51 .380 

! 

1 

24 750 

! 

9.8161 

49 . 526 

1 

l 

25. 000 

I 

9.4412 

47.676 

1 

I 

25 250 

l 

9.0672 

45.807 

! 

! 

25 500 

l 

8.6944 

! 43.969 

! 

1 

25 750 

! 

6.3822 

42.186 

! 

! 

26 000 

! 

8.0712 

t 40.463 



26 250 

! 

7.7621 

!. 38.808 

1 

I 

26 500 

! 

7.4546 

37.236 

! 


26 750 

1 

7.1486 

35.667 

1 

! 

27 000 

1 

6.8440 

34.198 

l 

1 

27 250 

! 

6.6082 

32.772 

l 

1 

27 500 

! 

6.3733 

31.398 

l 

I 

27 750 


6.1397 

30.031 


l 

28 000 


5.9073 

28.732 

l 

l 

28 250 

1 

5.6762 

27.506. 

l 

I 

28 500 

I 

5.4465 

26.292 

! 

! 

28 750 

! 

5.2179 

25.179 

1 

1 

29 000 

! 

5.0573 

24.075 

! 

l 

29 250 

1 

4.8970 

23.077 

1 

l 

29 500 

1 

4.7373 

22.086 

t 

1 

29 750 

! 

4.5781 

t 

I 

1 

30 OO0 

1 

4.4191 


80FM16 


TABLE A -26 .- REFRACTIVlTY FOR POINT ARGUELLO DECEMBER RADIO ATMOSPHERE 



h, 

m 

N'10 6 

! ! 
1 1 
1 1 

fc, 

m 

! 

I 

1 

N • 1 0 6 _ 

1 

I 

! 

h, 

m 

t 

! 

I 

N*10 6 




0 - 

316.84 . 

1 1 
I 

-10 

000 

! 

1 

95.462 

1 

! 

I 

20 

000 

! 

1 

20.394 




250 

.309.16 

I 1 

10 

250 

! 

92.723 

! 


20 

250 

! 

19.570 




500 

293.83 

l I 

10 

500 

1 

89.909 


! 

20 

500 

1 

18.745 




750 

277.74 

I _ J 

10 

750 

I 

86.953 

! 

! 

20 

750 

I 

17.998 



1 

000 

265.14 


11 

000 

! 

83.989 

! 

1 

21 

000 

i 

17.253 



1 

250 

257.27 


11 

250 

I 

81.071 

1 

1 

21 

250 

J 

16.570 



1 

500 

249.43 

J ! 

11 

500 


78.218 


I 

21 

500 

1 

15.890 



1 

750 

239.51 

1 1 

11 

750 

! 

75.444 

1 

l 

21. 

750 

! 

15.213 



2 

000 

230.73 

1 ! - 

12 

000 

1 

72.652 

l 

1 

22 

000 

! 

14.609 



2 

250 

224.54 

! 1 

12 

250 

1 

•70.048 

I 

! 

22 

250 

! 

14.007 



2 

500 

218.73 

! ! 

12 

500 

1 

67 . 459 

i 

! 

22 

500 

1 

13.410 



2 

750 

212.83 

t ! 

12 

750. 

! 

64.928 

! 

1 

22 

750- 

l 

12.815 



3 

000 

206.95 

! ! 

13 

000 

! 

62.404 

I 

! 

23 

000 

! 

12.331 



.... 3 

250 

. 201.17 

! I 

13 

250 

1 

59.989 

I 

1 

23 

250 

! 

11.848 



3 

500 

195.60 

I 1 

13 

500 

! 

57.653 

! 

l 

23 

500 

I 

11.367 



3 

750 

190.37 

! ! 

13 

750 


55.41? 

1 

! 

23 750 


10.886 


1 

4 

000 

185.37 

! ! 

14. 

000 

! 

53.303 


! 

24 

000 

I 

10.490 



4 

250 

180.45 


14 

250 

! 

51.333 

! 

! 

24 

250 

t 

10.094 



4 

500 

175.52 


14 

500 

! 

49.416 

1 

1 

24 

500 

I 

9.6990 



4 

750 

170.63 


14 

750 

1 

47.560 

I 

! 

24 

750 

! 

9.3043 



5 

000 

165.90 

1 ! 

15 

000 

1 

45.768 

! 

1 

25 000 

1 

8.9663 



5 

250 

161 .34 

! 1 

15 

250 

1 

44.036 

! 

l 

25 

250 

t 

8.6289 



5 

500 

156.94 

( i 

15 

500 

! 

42.364 

I 

! 

25 

500 

! 

8.2931 



5 

750 

152.63 

! ! 

15 

750 

! 

40.747 


! 

25 

750 

! 

7.9583 



6 

000 

148.53 

1 ! 

16 

000 

! 

39.127 

l 

! 

26 

000 

I 

7.6246 



6 

250 

144.53 

! ! 

16 

250 

! 

37.608 

! 

! 

26 

250 

! 

7.2920 



6 

500 

140.57 

! ! 

16 

500- 

! 

36.153 

! 

! 

26 

500 

1 

7.0337 



6 

750 

136.70 


16 

750 

! 

34.745 

! 

! 

26 

750 

! 

6.7761 



7 

000 

132.94 

1 ! 

17 

000 

! 

33.384 

! 

1 

27 

000 

! 

6.5196 



7 

250 

129.41 

! 1 

17 

250 


32.023 

! 

! 

27 

250 

! 

6.2642 



7 

50C. 

126.02 

1 t 

17 

500 

I 

30.740 

l 

1 

27 

500 

! 

6.0100 



7 

750 . 

122.69 

! ! 

17 

750 

! 

29.491 

1 

l 

27 

750 

! 

5.7568 



8 

000 

119.41 

! , J 

18 

000 

! 

28.248 

! 

! 

28 000 

! 

5.5046 



8 

250. 

116.12 

i t 

18 

250 


27.101 

! 

! 

28 

250 

! 

5.2538 



8 

500 

112.77 

! t 

18 

500 

I 

25.957 

! 

! 

28 

500 

! 

5.0838 



8 

750 

109.51 

! 1 

18 

750 


24.926 

! 

1 

28 

750 

t 

4.9144 



9 

000 ! 

106.47 

I ! 

19 

000 

! 

23.959 

! 

i 

29 

000 

! 

4.7453 



9 

250 

103.53 

! ( 

19 

250 

! 

22.992 

! 

1 

29 

250 

\ 

4.5767 



9 

500- ! 

100.81 

! t 

19 

500 

! 

22.106 


l 

29 

500 

t 

4.4084 



9 

750 

98.143 

! ! 

19 

750 

1 

21.220 



29 

750 

l 

4.2407 






t ! 



l 


1 

! 

30 000 

l 

4.0734 
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TABLE A-27 REFftACTIVXTY FOR POINT ARQUELLO ANNUAL RADIO ATMOSPHERE 



h, 

ra 

! 

! 

1 

N*10 6 

! 

1 

! 

1 

1 

1 

h 

m 

N * 10 6 

I 

! 

! 

1 

1 

! 

h, 

ra 

N-10 6 




0 

! 

1 

331.51 


1 

! 

10 

000 

94. 178 

r 

t 

...... 

! 

20 

ooo 

20.451 




250 

1 

322.29 

I 

I 

10 

250 

91.411 

i 

1 

20 

250 

19.640 




500 

1 

308.14 

1 

l 

10 

500 

88.678 

i 

! 

20 

500 

18.832 




750 

1 

285.65 

! 

t 

10 

750 

85.954 

I 

1 

20 

750 

18.100 



1 

000 

1 

265.43 

! 

! 

11 

000 

83.238 

i 

l 

21 

000 

17.370 



1 

250 

! 

254.58 

! 

! 

11 

250 

80.553 

! 

l 

21 

250 

16.643 

s 


1 

500 

! 

246.18 

I 

! 

11 

500 

77.839 

! 

I 

21 

500 

15.992 



1 

750 

1 

237.88 

! 

! 

11 

750 

74.955 

! 

1 

21 

750 

15.344 



2 

000 

! 

230.29 

! 

1 

12 

000 

72.631 

J 

I 

22 

000 . 

14.698 



2 

250 

! 

223.84 

I 

! 

12 

250 

70.087 

! 

! 

22 

250 

14.121 



2 

500 

! 

217.68 

! 

! 

12 

500 

67.615 

! 

! 

22 

500 

13.546 



2 

750 

! 

211.69 

! 

1 

12 

750 

65.168 

! 

! 

22 

750 

12.975 



3 

000 

! 

205.87 

! 

1 

13 

000 

62.784 

! 

! 

23 

000 

12.407 



3 

250 

! 

200.24 

! 

! 

13 

250 

60.444 

! 

1 

23 

250 

11.945 



3 

500 

I 

194.73 

! 

1 

13 

500 

58.180 

1 

! 

23 

500 

11.483 



3 

750 

! 

189.31 

1 

! 

13 

750 

56.061 

l 

t 

23 

750 

11.023 



4 

000 

t 

184.06 

! 

! 

14 

000 

54.019 

I 

I 

24 

000 

10.565 



4 

250 

l 

179.00 

! 

! 

14 

250 

52.053 

! 

! 

24 

250 

10.185 



4 

500 

! 

174.19 

! 

! 

14 

500 

50.153 

! 

1 

24 

500 

9.8049 

i 


4 

750 

! 

169.46 

s 

! 

14 

750 

48.313 

! 

t 

24 

750 

9.4262 

j 


5 

000 

! 

164.87 

! 

1 

15 

000 

46.524 

1 

! 

25 

000 

9.0481 



5 

250 

! 

160.33 

1 

I 

15 

250 

44.784 

! 

! 

25 

250 

8.7239 



5 

500 

! 

155.95 

! 

! 

15 

500 

43.089 

! 

! 

25 

500 

8.4007 



5 

750 

1 

151 .65 

1 

! 

15 

750 

41 .439 

1 

! 

25 

750 

8.0792 



6 

000 

! 

147.55 

! 

! 

16 

000 

39.836 

! 

1 

26 

000 

7.7585 



6 

250 

! 

143.59 

i 

! 

16 

250 

38.279 

I 

! 

26 

250 

- 7.4392 



6 

500 

! 

139.70 

l 

! 

16 

500 

36.773 

l 

! 

26 

500 

7.1214 



6 

750 

! 

135.93 

! 

! 

16 

750 

35.267 

! 

I 

26 

750 

6.8737 



7 

000 

i 

132.24 

! 

1 

17 

000 

33.851 

! 

l 

27 

000 

6.6270 



7 

250 

1 

128.67 

! 

! 

17 

250 

32.487 

! 

! 

27 

250 

6.3814 



7 

500 

! 

125.29 

1 

1 

17 

500 

31.175 

j 

! 

27 

500 

6.1372 



7 

750 

! 

121 .96 

1 

I 

17 

750 

29.868 

1 

! 

27 

750 

5.8941 



8 

000 

1 

118.72 

! 

I 

18 

000 

28.643 

! 

I 

28 

000 

5.6522 



8 

250 

l 

115.47 

1 


18 

250 

27.481 

! 

! 

28 

250 

5.4114 



8 

500 

1 

112.22 

I 

! 

18 

500 

26.323 

1 

! 

28 

500 

5.1718 



8 

750 

1 

108.99 

! 

! 

18 

750 

25.251 

! 

1 

28 

750 

~ 5.0085 



9 

000 

I 

105.82 

! 

! 

19 

000 

24.183 

! 

! 

29 

000 

4.8456 



9 

250 

I 

102.79 

! 

! 

19 

250 

23.205 

1 

1 

29 

250 

4.6830 



9 

500 

I 

99 . 848 

! 

! 

19 

500 

22.230 

! 

I 

29 

500 

4.5210 



9 

750 

! 

1 

96.978 

1 

! 

t 

l 

19 

750 

21.338 

! 

1 

1 

! 

29 

_30_ 

750 

000 

4.3595 

4.1985 



A-28 
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TABLE A -28 .- REFRACTIVITY FOR PATRICK AFB AUGUST RADIO ATMOSPHERE 


h, 

1 

ft 

N-10 6 .1 

! 

1 

t h 1 
l 

ft . 

JMO 6 

1 1 
! I 


f.t 



0 1 

378.63 ! 

! 

I 37 

ooo 

81.36 

! I 

74 

OOO 

13.39 

1 

000 

361.52 l 

! 38 000 

78.45 

! ! 

75 

OOO 

12.77 

2 

000 1 

341.08 ! 

! 39 

000 . 

75.71 

I I 

76 

OOO 

12.17 

3 

000 

322.90 ! 

! 40 

ooo 

73.08 

1 1 

77 

OOO 

11.42 

4 

000 

306.76 ! 

! 41 

000 

70.43 


78 

OOO 

11.00 

5 

000 

292.29 1 

1 42 

ooo 

67.89 

! ! 

79 

OOO 

10.38 

6 

000 1 

277.80 I 

! 43 

ooo 

65.33 


_ 80 

ooo 

9.98 

7 

000 

264.30 l 

! 44 

ooo 

62.82 


81 

ooo 

9.38 

8 

000 

252.21 1 

I 45 

ooo 

-60.35. 

1 1 

82 

ooo 

9.00 

9 

000 

240.31 ! 

1 46 

ooo 

57.86 

! 1 

83 

ooo 

8.38 

10 

000 

229.29 I 

! 47 

ooo 

55.38 

l ! 

84 

ooo. 

8.11 

11 

000 

218.95 t 

J 48 

ooo 

53.03 

t 1 

85 

ooo 

-7.56 _ 

12 

000 

209.46 1 

I 49 

ooo 

50.58 

! 1 

86- 

ooo ... 

7.36 

13 

000 

201.07 t 

! 50 

ooo 

48.21 


87 

ooo . 

.7.00 

14. 

000 

192.84 t 

1 51 

ooo 

45.89 


88 

ooo 

6.41 

-15 

000 

184.51 l 

! 52 

ooo 

43.83 

! ! 

89 

ooo 

6,35 

16 

000 

176.55 ! 

! 53 

ooo 

41.48 

! ! 

90 

ooo 

6.00 

17 

000 

169.50 J 

! 54 

ooo 

39.24 

! ! 

91 

ooo 

5.54 

18 

000 

162.82 ! 

! 55 

ooo 

37.45 

! 1 

92 

ooo 

5.36 

19 

000 

156.50 ! 

1 56 

ooo . 

35.41 

l i 

93 

ooo 

5.-16 

20 

000 

150.37 t 

l 57 

ooo 

33.50 

t i 

94 

ooo 

5.00 

21 

000 

144.73 ! 

I 58 

ooo 

31.69 


95 

000- 

.4.42 ! 

. 22 

000- ! 

139.26 ! 

- 1 59 

ooo 

29.94 

! I 

96 

000 

4.32 

23 

000 

134.16 l 

! 60 

ooo 

28.29 

!- 1 

97 

ooo 

4.26 . 

24 

000 1 

129.28 ! 

1 61 

ooo 

26.77 

! 1 

98 

ooo 

3.96 

25 

000 

124.63 ! 

! 62 

ooo 

25.29 


99 

ooo 

3,95 

26 

000 ! 

... 120.10 ! 

t 63 

ooo 

24.01 


100 

ooo 

3.32 

27 

000 

115,73 ! 

l . 64 

ooo 

22.71 

1 ! 

101 

ooo 

3.31- 

28 

000 ! 

111.59 ! 

! 65 

ooo 

21.46 


102 

ooo 

3.31 

29 

000 

107.66 I 

l 66 

ooo 

20.37 

1 ! 

103 

ooo 

3.00 

30 

000 . ! 

103.93 ! 

1 67 

ooo 

19.33 

! ! 

104 

ooo 

2.97 

31 

000 

100.35 ! 

. ! 68 

ooo 

18.33 


105 

ooo 

2.93 

32 

000 

95.90 ! 

! 69 

ooo 

17.38 

! t 

106 

ooo 

2.32 

33 

000 

93.56 ! 

1 70 

ooo 

16.46 

! t 

107 

ooo 

2.28 

34 

000 

90.39 ! 

1 71 

ooo 

15.64 

! ! 

108 

ooo . 

2.24 

35 

000 

87.32 l 

l 72 

ooo 

14.94 

! I 

109 

ooo 

2.22 

36 

000 

84.30 1 

1 

I - 73 
! 

ooo 

14.20 

i J 
! I 

110 

ooo 

2.06 


A-29 
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TABLE A-29L.- REFRACTIVITY FOR. PATRICK AFB DECEMBER RADIO ATMOSPHERE 


- h, 

ft 

. NtlO 6 . ! 

1 

1 

! ... h, ft 
1 

N-10 6 - ! 

I 

1 h, ft 

! 

N*10 6 

_ 

0 

t 

338.81 1 

! . 

! 37 000 

80.71 ! 

1 

I 74 000 

12.86 

. 1 

.000 

. 322.24 l 

. .1 38- 000 

77.73- I 

! 75 000 

12.36 

. 2 

000 . 

308 .78 ! 

! 39 000 

74.78 ! 

! - 76 000 

11.46 

-3 

000- 

294.24. 1 

l 40 000 

71.87 l 

! 77 000 

11.10 

4 

000- 

. 280.52 l 

l 41. 000 

69.00 I 

! 78 000 

10.40 

5 

000 

-267.25 l 

l 42- 000 

66.20 ! 

I 79 000 - 

9.91 

6 

000 

254.64 I 

I 43 000 

63.39 !• 

l 80 000 

9.40 

7 

000 

242.93 1 

! 44 000 

60.64 1 

! 81 000 

8.95 

8 

000. 

232.64 ! 

I 45 000 

57.89 t 

1 82 000 

8.41 

9 

000 

222.54 t 

l 46 000 

55.31 1 

! 83 000 

8.16 

10 

000 

213.17 ! 

I -47 000 

52.84 ......l 

! 84 000 

7.53 

11 

000 

204.94 1 

! 48 000 

50.43 1 

! -85 000 - 

7.38 

12 

000 

197.12 ! 

1 . 49 000 

48.15 !- 

l 86 000 

6.91 

13. 

000 

189.89 I 

l. 50 000 

45.98 ! 

! 87 000 

6.41 

14 

000 

- 183.07 I 

! 51 000 

43.85 t 

l 88 000 

6.36- 

15 

000 

176.48 l 

1 52 000 

. 41.82 1 

! 89 000 

5.95 

16 

000 

170.27 1 

! . 53 000 . 

39.88 ! 

! . 90 000 

5.45 

17 

000 

. 164.38 ! 

! 54 000 

37.95 ! 

-l .-91 000 

5.37 

18 

000 

158.63 1 

J 55- 000 

36.10 l 

l 92 000 

5.11 

19 

000 . 

. 153.20 ! 

l 56 000 

34.30 ! 

l 93 000 

4.93 

20 

000 

147.86 ! 

l 57 000 

32.60 . I 

! . 94 000 

4.39 

21 

000 

142.69 ! 

! 58 000 

30.87 ! 

l 95 000 

4.36 

22 

000 

137.72 ! 

! 59 000 

29.30 I 

! 96 000 

4.14 

23 

000 

132.98 • ! 

! . 60 000 

27.76 ! 

! 97 000 

3.99 

24 

000 

128.36 ! 

! 61 000 

26.24 1 

! 98 000 

3.91 

25 

000 

123.96 ! 

! 62 000 

24.82 .. 1 

1 . 99 000 

3.38 

26 

000 

119.73 I 

.. ! 63 000 

23.45 l 

! 100 000 

3.34 

27 

000 

115.60 ! 

l .64 000- 

22.17 1 

I 101 000 

3.20 

28. 

000 

111.60 ! 

! 65 000 

20.96 , ! 

! 102 000 

3.00 

29. 

000 . 

107.77 I 

J 66 000 .. 

19.81 I 

! 103 000 

3.00 

30 

000 

104.01 I 

1. 67 000 

18.74. 1 

1 104 000 

2.91 

31 

000 

—100.39 1 

! 68 000 — 

17.72 ! 

I 105 000 

2.42 : 

32 

000 

96.91 ! 

! 69 000 

16.78 I 

l 106 000 

2.30 ! 

1 33. 

000 

93.47 l 

1 70 000 

15.96 ! 

! 107 000 

2.27 

1 34 

000 

90.16 ! 

l 71 000 

15.19 l 

! 108 000 

2.17 

1 35 

000 

86.95 ! 

! 72 000 

14.39 l 

J 109 000 

2.01 

1 36 

1 

000 

83.78 I 
1 

! - 73-000 
! 

13.48 S 
! 

! 110 000 
l 

2.00 ! 
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TABLE A-30..- REFRACTIVlTY FOR PATRICK AFB ANNUAL RADIO ATMOSPHERE 


N • 1 Q§ 


h,. ft 


N?10 6 


h, ft 


N<10 6 



0 

! 

355.89 

! 

! 

37 

000 

1 

000 . 

1 

337.94. 

! 

! 

38 000 

2 

000 

! 

321.79 

— 1 

! 

39 

000 

3 

000 

! 

306.38 


1 

40 

000. 

4 

000 

! 

291.22 

! 

! 

41 

000 

5 

000 

! 

277.00 

1 

I 

42 

000 

6 

000 

! 

263.23 


1 

43 

000 

7 

000 

1 

250.54 

! 

l 

44 

000 

8 

000 

! 

239.09 

! 

! 

45 

000 

9 

000 

! 

228.40 . 

! 

i 

46 

000 

10- 

-000 

! 

218.52 


! 

47 

000 

11 

000 


209.51 

t 

1 

48 

000 

12 

000 

! 

201.17 

l 

l 

49 

000 

13 

000 

1 

193.38 


! 

50 

000 

14 

000 

! 

186.05 


! 

51 

000 

15 

000 


178.98 

t 


52 

000 

16 

000 

1 

172.24 



53 

000 

17 

000 

! 

165.92 

! 

! 

54 

.000 

18 

000 

! 

159.88 

1 


55 

000 

19 

000 


154.13 

1 

! 

-56- 

000 

20 

000 

! 

148.58 

! 

! 

57 

000 

21 

000 

! 

143.24 

I 


58 

000 

22 

000. 

1 

138.14 

! 

! 

59 

000 

23 

000 


133.25 


1 

60 

000 

24 

000 

1 

128.53 


! 

. 61 

000 

25 

000- 


124.01 

! 

! 

62 

000 

26 

000 

1 

119.67 

! 

1 

63 

000 

27 

000 

! 

115.51 

I 

! 

64 

000 

28 

000 

! 

111.56 


! 

. 65 

000 

29 

000 

1 

107.63 


! 

66 

ooc 

30 

000 

l 

103.91 

! 


67 

000 

31 

000 

1 

100.31 

! 

! 

68 

000 

32 

000 

! 

96.82 

! 


69 

000 

33 

000 

1 

93.43 

! 

! 

70 

000 

34 

000 

1 

90.16 

! 

! 

71 

000 

35 

000 

! 

86.98 

t 

1 

72 

000 

36 

000 

! 

83.87 

! 

t 

73 

000 


74 .000 

75 000 

76 000 
77 000 
78 000 
79 000 
80 000 
81 000 
82 000 
83 000 

84 000 

85 000 
86 000- 

87 000 

88 000 

89 000 

90 000 
91 000 
92 000 
93 000 

94 000 

95 000 

96 000 
97 000 
98 000 
99 000 

100 000 
101 000 
102 000 
103 000 

104 000 

105 000 
. 106 .000 

107 000 
108 000 

109 000 

110 000 
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TABLE A -31 .- QUADRATURE POINTS FOR WHITE SANDS MARCH RADIO ATMOSPHERE 


h s 0 meters 
h. s 4500 meters 
h = 10 000 meters 
h s 30 000 meters 


N 0 s .000. 294 53 

N a .000 171. 63 

N a. . 000 . 093 736 

N a. .000 004 1208 


H S1 = 7273 m 
H S5 a 8874 m 


Hs 2 - 7068 m 
H S 6 = 8592 m 


H S 3 = 8333 a 


Hs4 = 8613 m 


Quadrature points for H = 1 q 8 meters 


Hi = N 0 - (N 0 -N H )Xi 

N-| a .000 . 280 -71 
N 2 = .000 226.56 
N 3 a .000 147 26 
N 4 = .000 067 967 
N 5 = .000 013 816 


N H = 0 

h-j = 455.1 m 
h 2 = 2404 m 
h 3 = 5970 m 
h 4 = 12 303 m 
h 5 = 22 279 m 


Quadrature points for H = IQ 1 * meters 


Ni = N 0 - (N 0 -N H )Xi 

N-| = .000 285 11 
N 2 = .000 248 19 
N 3 s .000 194 13 
N 4 s .000 140 07 
N 5 = .000 103 16 


N h = ..000 093 736 

hi a 309*1 m 
h 2 a 1603 m - 
h 3 a 3614 m 
h4 a 6444 m 
hg = 9199 m 
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TABLE A-32.- QUADRATURE POINTS FOR WHITE SANDS AUGUST RADIO ATMOSPHERE 


i 

\ 

I 


SI 

H S 5 


I 

f 

k 


i 


h a 
h a 
h a 


6296 m 
7239 m 


0 meters 

No 

a .000 

348 

95 

4500 meters 

N 

a .000 

.191 

13 

10 000 meter3. 

N 

a .000 

094 

044 

30 000 meters 

N 

a . 000 

004 

4363 

h S 2 8 ^796 m 

HS3 

= 7475 m 

1 

Hs 6 = 6930 m 




Quadrature points 

for H a 

10^ meters 



Hs 4 = 7410 m 


Ni = N 0 - (N 0 -N H )Xi 

Nt a .000 332 58 

N 2 a .000 268 42 

N 3 a .000 174 48 

Ni| a .000 080 .526 

N 5 a .000 016 369 


N H = 0 

h-| a 328 . 1 m 
h 2 a 1862- m . 

h 3 a 5136 m 
hi| a 11 378 m 

h 5 a 21 566 m. 


Quadrature points for H a lp4 meters 

N ± a N 0 - (N 0 -N H )Xi N H = .000 094 044 

N., a .000 336 99 
N 2 a .000 290 13 
N 3 a .000 221 50 
N14 a .000 152 87 
N5 a .000 106 00 


h-| a 238.0 m 

h 2 a 1264 m 
h 3 .= 3372 m 
hi| a 6041 m 
hg a 8962 ID 
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TABLE A -33.- QUADRATURE POINTS FOR WHITE SANDS ANNUAL RADIO ATMOSPHERE 


h = 0. meters 
h = 4500 meters 
h s 10 000 meters 
h s 30 000 meters 


N 0 a .000-302 21 

N a .000. 173 93 

N a .000 094 146 

N .a .000 004 2242 


H S1 a 7141 m 
Hg 5 = 8345 m 


H S2 a 7025 m 
H S 6 = 8357. m 


H S3 a 8145 m 


Hgn = 8148 m 


Quadrature points for H a ip6 meters 


Ni = N 0 - (No-N^Xi 

N-| a .000.288 03 
N 2 a .000 232 47 
N 3 a .000 151 10 
N 4 a .000 069 740 
N 5 a .000 014 177 


N H = 0 

h-| a 406.9 m 

h 2 a 2286 m 

h 3 a 5648 m 
h 4 a 12 349 m 

h 5 a 22 232 m 


Quadrature points for H = IQ 1 * meters 


Ni = N 0 - (N 0 -N H )Xi 

a .000 292 45 
N 2 a .000 254 20 
N 3 a ,000 198 18 
N 4 a .000.142 16 
N 5 a .000 103 91 


N h a .000 094 146 

hT a 278.0 m 
h 2 a 1424 m 
h 3 a 3527 m 
h 4 a 6238 m 
h 5 = 9153 m 
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TABLE A-34.- QUADRATURE POINTS FOR EDWARDS AFB MAY RADIO ATMOSPHERE 


h s 0 meter's 
h * 4500 meters 
ha 10 000 meters 
h a 30 000 meters 


7008 m 
8088 m 


N 0 a .000.309 83 
N a .000.174-57 
N = .000-092 891 
N = .000 003 7075 


Hop a 6800 m 
H s $ a 8125 m 


H S3 a 7844 m 


Quadrature joints for H a 10^ meters, 
Ni a N 0 - (N 0 -N H )Xi N H = 0 


.000 295 30 
.000 238 33 
.000 154 92 
.000 071 498 
.000 014 534 


a 429.8 m 
hp = 2021 m 
h 3 a 5574 m 
h 4 = 11 915 m 
h 5 a 21 591 m 


Quadrature points for H = 104 meters. 


Ni 

= N 0 

(No- 

•N H )Xi 

N H a .000 

092 891 

Ni 

a .000 

299 

65 

hi = 

300.5 m 

*2 

a .000 

259 

77 

h 2 = 

1445 m 

n 3 

a .000 

201 

36 

h 3 = 

3324. m 

N 4 

a .000 

142 

95 

h 4 a 

6293 m 

N 5 

a .000 

103 

07 

h 5 = 

9143 m 
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TABLE A-35.- QUADRATURE POINTS FOR EDWARDS AFB JULY RADIO ATMOSPHERE 


h = o meters 
h a 4500 meters 
h a. 10 000 meters 
h a 30 000 meters 

Hgi a 7312 m Hgg a 6891 m 

Hgg a 8845 m Hgg a 8662 m 


N 0 a .000 292 24 
N . a .000. 175.22 
N a .000 093 252 
N a .000 003 8632 

Hg 3 a 8797 m Hg^ = 8760 m 


Quadrature points for H = 10& meters 
Hi = N 0 - (N 0 -N H )Xi 


N-I a .000 278 53 
N 2 a .000 224 80 
N 3 a .000 146 12 
N 4 a . .000 067 439 
N 5 a .000 013 709 


N H a 0 

8 464.0 m 
h 2 a 2177 m 

h 3 a 6072 m 

hi( s 12 556 m 

h 5 a 22 117 m 


Quadrature points for H a IQ 2 * meters 


Ni = N 0 - (N 0 -N H )Xi 

N 1 a .000 282 91 
N 2 a .000 246 32 
N 3 a .000 192 75 
Nn a .000 139 17 
N 5 a .000. 102.58 


N H a .000 093 252 

hi s 315.6 m 
h 2 a 1499 m 
h 3 a 3727 m 
hzj a 6505 m 
h 5 a 9210 m 


A-36 
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TABLE A-36 QUADRATURE_POlNTS FOR EDWARDS AFB ANNUAL RADIO ATMOSPHERE 



"1 
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TABLE A-37- QUADRATURE POINTS FOR EOLIN AFB JANUARY RADIO ATMOSPHERE 
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TABLE A-38.- QUADRATURE POINTS FOR EGLIN AFB AUGUST RADIO ATMOSPHERE 


i 


I 


1 

i 


h s 0 meters 
h = 4500 meters 
h s 10 000 meter3 
h s 30 000 meters 


N 0 S .000. 367 68 _ 

N = .000 185 64 

N s .000 094 027 

N = .000 004 3965 


H S1 * 5949 m H S2 * 6723 m Hfl 3 a 6585 m H s4 * 6589 m 

H35 = 6739 m H S 6 =6357 m 


Quadrature points for H = 10^ meters 


Ni = N 0 - (N 0 -N H )Xi 

Mi a .000 35043 
No a .000 282 83 
No S .000 183 84 
Nil a .000 084 848 
N 5 a .000 0.17 248 


Njj a 0 

hi a 268.0 m 

h 2 = 1763 m 
h 3 a 4567 m 
h4 = 10 926 m 
h 5 a 21 259 m 


Quadrature points for H = 10 4 meters 


Ni a N 0 - (N 0 -N H )Xi 

Ni a .000 354 84 
N 2 a .000 304 53 
No = .000 230 86 
N 4 a .000 157 18 
N 5 a .000 106 87 


N h a .000 094 027 

... hi a 179.2 m 
h 2 a 1350 m 

h 3 a 311.1 m 

h4 = 5712 m 
h 5 = 8897 m 


A- 39 
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TABLE A-39.- QUADRATURE POINTS FOR EGLIN AFB ANNUAL RADIO ATMOSPHERE 


h s 0 meters 
h ft 4500 metera 
h ft 10 000 meters 
h ft 30 000 metera 


N 0 a .000 344 63 

N. a .000 176 71 

N a .000 095 266 

N a .000 004 2409 


.H S1 S 6375 m 
H S5 a 7405 m 


H S2 a 6832 m 
H56 a 7062 m 


H<53 a 6737 m 


Hs4 s 6784 m 


Quadrature points for H = ip6 meters 


Ni a N 0 - (N 0 -N H )Xi 

Ni a .000 328 46 
N 2 a .000 265 10 
N 3 a -.000 172 32 
N 4 a .000 079 529 
N 5 a .000 016 167 


N H * 0 

h-| a 553*3 m 
h 2 a 1776 m 
h 3 a 4702 m 
hij a 11 459 m 
h 5 a 21 480 m 


Quadrature points for 

Ni = N 0 -,(N 0 -N H )Xi 

Ni a . 000 . 332 93 
N 2 a .000. 287 09 
N 3 a .000 219 95 
N 4 a .000 152 81 . 

N 5 a .000 106 97 


H a 10^ meters 


N h = .000 095 266 
hi a 466.3 m 

h 2 a 1307 m 
h 3 a 2977 m 
h4 a 5734 m 

h 5 a 8876 m 


i 


A-40 
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TABLE A-40.- QUADRATURE POINTS FOR ASCENSION FEBRUARY RADIO ATMOSPHERE 


h a 0 meters 
h s 4500 meters 
h = 10 000 meters 
h s 30 000 meters 


N 0 a -.000 368 20 

N a .000 179 34 

N a .000 094 233 

N a .000 004 0842 


H S1 s 5939 m 
H S5 = 6111 m 


H32 8 6698 m 
H S 5 a 6341 m 


H S3 a -6256 m 


H S 4 8 6271 m 


Quadrature points for H a 106 meters 


Ni a N 0 - (N 0 -Nn)Xi 

N 1 a .000 350 93 
N 2 8 .000 283 23 
No a .000 184 10 
N4 a .000 084 968 
N 5 a .000 017 272 


N H 8 0 

hi a 285.7 m 
h 2 8 1825 m 
h 3 a 4347 m 
h4 a 10 914 m 
h 5 a 21.151 m 


Quadrature points for H = 10^ meters 


Ni a N 0 - (N 0 -N H )Xi 


Ni a .000 355 35 
N 2 a .000 304 98- 
No a .000 231 22 
N4 a .000 157 45 
N5 a .000 107 08 


N H a .000 094 233 

hi a 213.2 m 
h 2 a 1162 m 
h 3 a 2294 m 
h4 a 5344 m 
hg a 8827 m 


A-41 
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TABLE A-41.- QUADRATURE POINTS FOR ASCENSION SEPTEMBER RADIO ATMOSPHERE 


[ 


■ 

r 

| 


H S1 5 
h S5 88 


h a 

0 metera 

N 0 s .000 

352 

17 

h s 

4500 meters 

N = .000 

172 

98 

h = 

10 000 meters 

N = .000 

094 

422 

h = 

30 000 meters 

N = .000 

004 

2748 

m 

m 

Hg 2 = 6766 m 
H s6 a 6831 m 

H S3 a 6330 ra 



H s i, = 6302 m 


Quadrature points for H = ip6 meters 


Ni = N 0 - (N 0 -N H )Xi 

N-j = .000 335 65 
N 2 = .000 270 90 
N 3 = .000 176 09 
N 4 s .000 081 269 
N 5 = .000 016 520 


N H = 0 

h-| = 331.6 ra 
h 2 = 1689 tfl 
h 3 s 4368 m 
h4 = 11 317 m 
h 5 a 21 420 m 


Quadrature points for H = IQ 1 * meters 


Ni = N 0 - (N 0 -N H )Xi 

N-j = .000 340 08 
N 2 = .000 292 69 
N 3 = .000 223 30 
N4 = .000 153 90 
N 5 = .000 106 51 


N h = .000 094 422 

h-j = 236.6 m 
h 2 = 1404 ra 
h 3 = 2539 ni 
h4 = 5516 m 
hg = 8869 m 
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TABLE A-42. 


ASCENSION ANNUAL RADIO ATMOSPHERE 


I 


Hsi 

h S5 



h a 

0 1 

meters 

No 

a .000 358 

52 


h a 

4500 meters 

N 

a .000 .172 

76 


h a 

10 

000 meters 

N 

a .000 094 

344 


h a 

30 

000 meters 

N 

a .000 004 

1784 

a 6118 

m 


Hg 2 a 6738 m 

H S3 

a 6164 m 


a 6445 

m 


H s6 . a 6637 m 




Hgij = 6100 m 


Quadrature points for H = 10& meters 


Ni a N 0 - (N 0 -N H )Xj[ 

Nt = .000 341 70 
N 2 = .000 275 79 
N 3 a .000 179 26 
Ni* a .000 082 734 - 

N 5 = .000 016 818 


Quadrature points for 

Ni = N 0 - (N 0 -N tt )X i 

N-, a .000 346 13 
N 2 = .000 297 56 
N 3 = .000 226 43 
N4 a .100 155 30 
N 5 a .000 106 73 


N H = 0 

h-j = 303.7 m 
h 2 a 1664 m. 
h 3 a 4228 m 
I 14 a 11 138 n 
h 5 a 21 292 m 


a ip4 meters 

N h a .000 094 344 

a 214.1 m 

h 2 a 1325 m 

h 3 a 2545 m 
114 a 5437 m 
hg a 8854 m 


A-43 
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TABLE A-H3.- QUADRATURE POINTS FOR KWAJALEIN MAY RADIO ATMOSPHERE 


h s -0 meters 
h a -4500 meters 
h = 10 000 meters 
h s 30 000 meters 


N 0 = .000. 384 18 

N s .000 188 81 

N = .000 -093 394 

N s .000 004 2045 


H o« = 5644 m Egg = 6643 m H S3 = 6335 ra H s4 = 6294 m 

Hs 5 = 6027 m H S6 = 585 ^ m 

Quadrature points for H = 10 6 meters 


Nj_ = N 0 - (N 0 -N H )Xi N H s 0 


N-i * .000 366 16 

No = .000 295 52 

N 3 = .000 192 09 

N 4 a .000 088 655 

N 5 = .000 018 022 


hi s. 235.9 m 
hg - 1437 m 
h 3 = 4363 m. 
h 4 a 10 478 m 
h 5 a 20 919 m 


Quadrature points for H = 10^ meters 
Nj_ = N 0 - (N 0 -N H )Xi N H = .000 093 394 


N, a .000 370 54 
No = .000 317 08 
N 3 a .000 238 79 
N 4 a .000 1 60 49 
N 5 a .000- 10 ? 03 


h-1 a 178.0 m 
hg = 1040 m 

h 3 a 2808 m 

h 4 = 5677 m 

h 3 a 8844 m 
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TABLE A-44.- QUADRATURE POINTS FOR KWAJALEIN DECEMBER RADIO ATMOSPHERE 


h = 0 meters 
h = 4500 meters 
h s 10 000 meters 
h s 30 000 meters 


5915 m 
6614 m 


Hgr - 6701 m 

Hs6 = 6302 m 


N 0 = .000 369 48 
N s .000 180 84 
N = .000 093 280 
N_= .000 004 1561 


H S 3 = 6298 m 


Quadrature points for H s 10^ meters 
Ni = ...N 0 .- (N 0 -N H )Xi 8 H * 0 


.000 35215 
.000 284 22 
.000 184 74 
.000 085 263 
.000 017 332 


334.2 m 
1689 m 
4377 m 
10 821 m 
21 127 m 


Quadrature points for H = 10^ meters 


Ni 

= N 0 - 

(Nq- 

-N H )Xi 

n h = .000 

093 280 

N 1 

= .000 

356 

52 

*1 = 

249.7 m 

N 2 

= .000 

305 

74 

h 2 = 

1214 m 

n 3 

= .000 

231. 

38 

h 3 = 

3044 m 

Nil 

= .000 

157 

02 

h4 = 

5552 m 

n 5 

= ..000 

106 

24 

h 5 = 

8862 m 
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TABLE A-45.- QUADRATURE POINTS EOR KWAJALEIN ANNUAL RADIO ATMOSPHERE 
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TABLE A-46.- QUADRATURE POINTS FOR WALLOPS MARCH RADIO ATMOSPHERE 


h s 0 meters 
h = 4500 metera 
h s 10- 000 -meters 
h = 30 000 meters 


No 

N 

N 

N 


.000 306 80 
.000 175 90 
.000 092 799 
.000 004 0759 


H S 1 

Hss 


7061 m 
8376 m 


H 32 = 7004 m 
H S 6 .= 8217 m 


H33 = 8089 m 


H S 4 = 8223 m 


Quadrature points for H = 10^ mete rs 


■l 

N 2 

n 3 

N 4 

n 5 


0 “ (No- 

•N H )Xi 

n H = 0 

000 292 

.41 

h-j a 

000 236 

00- 

h 2 = 

000 153 

40 

h 3 a 

000. 070 

799 

h 4 = 

000 014 

392 

h 5 = 


444.7 m 
2142 m 
5700 m 
11 784 m 
21 948 m 


Q ua d rat u r e points for H a 10^ meters 
Ni = N 0 - (N 0 -N H )Xi N H = .000 092 799 


Nl 

n 2 

n 3 

N 4 

n 5 


.000 296 76 

.000 257 42 
.000 199 80 
.000 142 18 
.000 102 84 


hi 

h 2 

h 3 

h 4 

h 5 


307.7 m 
1533 m 
3464 m 
6383 m 
9147. m 
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TABLE A- 47 QUADRATURE. POINTS FOR WALLOPS. JULY RADIO ATMOSPHERE 


h i.O meters 
h s 4500 meters 
h s 10 000 meters 
h s 30 000 meters 


N 0 = .000 372 34 

N = .000 182 54 

N = .000 093 894 

N = .000 004 4361 


H S1 = 5863 m H S 2 = 6701 m 

. H S5 = 5997 m H s6 = 6215 m 


H $3 = 6313. ro 


Hg 4 = 6313 m 


Quadrature points for H s 106 meters 


Ni = N 0 - (N 0 -N H )Xi 

Nt = .000 354 87 
N 2 = .000 286.42 
N 3 - .000 186 17 
N 4 = .000 085 923 
N 5 .000 017 466 


% = 0 . 

hi =185.1 m 
h 2 =. 1512 m 
h 3 = 4376 m 
h 4 = 10 794 m 
h 5 = 21 132 m 


Quadrature points for H = 1p4 meters 
Ni = N 0 - (N 0 -N H )Xi N h = .000 093 894 


! N-, = .000 359 28 

l n 2 = .000 308 08 

I N 3 s .000 233 12 

S N 4 = .000 158 15 

\ N 5 = .000 106 96 


hi = 140.7 m 
h 2 = 961.9 m 
h 3 = 2910 m 
h 4 = 5546 m 
h 5 = 8815 m 


A-48 
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TABLE A-48 QUADRATURE POINTS FOR WALLOPS .ANNUAL RADIO ATMOSPHERE 
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TABLE A-49 QUADRATURE POINTS FOR CAPE CANAVERAL JANUARY RADIO ATMOSPHERE 


h. = 0 meters 
h s 4500 meters 
h a 10 000 meters 
h a 30 000 meters 

Hgi = 6281 m Hg 2 = 6789 m 

Hgg = 6389 m Hgg = 6905 m 


N 0 a .000 349 76 

N a .000 170 37 

N a .000 094 321 

N a .000 004 1116 . 

H 33 a 6256 m Hgi| a 6126 m 


Quadrature points for H a lp6 meters 


Ni = N 0 - (N 0 -N H )X 1 

N-i a .000 333 35 
N 2 a .000 269 05 
N 3 a .000 174 88 
N 4 a .000 080 712 
N 5 a .ooa 016 407 


n h = 0 

h! a 277.12 m 
h 2 a 1635 m 
h 3 8 4246 m 
h4 a 11 331 m 

h 5 a 21 301 m 


Quadrature points for H = 10 ^ meters 


Ni a N 0 - (N 0 -N H )Xi N h a .000 094 321 


N-| a .000 337 78 
N 2 a .000 290 81 
N 3 a .000 222 04 
N4 a .000 153 27 
N 5 a .000 106 30 


hi a 215.6 m 

h 2 a 1158m 
h 3 a 2562 m 
h4 a 5521 m 
h 5 a 8943 m 


1 
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TABLE A-50.- QUADRATURE POINTS FOR CAPE CANAVERAL AUGUST RADIO ATMOSPHERE 




h s 0 meters 
h s 4500 meters 
h = 10 000 meters 
h s 30 000 meters 


N 0 = .000 399 42 

N = .000 187 33 

N a .000 093 940 

N t .000 004 3600 


H S1 = 5366 m H s2 = 6591 m H s3 = 5943 m H S4 s 5866 ra 

H S 5 = 5501 ra H S 6 = 5388 m 


Quadrature points for H = 10^ meters 


Ni = N 0 - (N 0 -N H )Xi 

N i = .000 380 68 

No = .000 307 25 

No = .000 199 71 

Nm a .000 092 172. 

N 5 a .000 018 737 


N H = 0. 

h., s 169.0 m 
h 2 » 1272 m 
ho s 4066 m 
h 4 = 10 172 m 
h 5 = 20 744 m 


Quadrature points for H = 10^ meters 


Ni = N 0 - (N 0 -N H )Xi 

Nt = .000 385 09 
No = .000 328 93 
No = .000 246 68 
N 4 a .0GJ 164 43 
N 5 = .000 108 27 


N H = .000 093 940 

hi = 120.9 m 
h 2 = 922.7 m 
ho = 2629 m 
h 4 = 5475 m 
h 3 a 8766 m 


A-51 
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TABLE A-51.- QUADRATURE POINTS FOR CAPE CANAVERAL ANNUAL RADIO ATMOSPHERE 


i 


h a 

0 meters 

N 0 a .000 376 07 


h = 

4500 meters 

N a .000 175 59 


h = 

10 000 meters 

N . 3 .000 094 206 


h =. 

30 000 met6rs 

N a .000 004 2129 


H S1 = 5794 m 

H S2 = 6679 m 

H S3 a 5908 m H S i| a 5777 m 


H S5 = 5774 B 

H s6 = 6101 m 




Quadrature points for H a 10& meters 



Ni = N 0 - (N 0 -N H )Xi 

N H = 0 



Ni s .000 358 43 

h-| a 191.7 m 



N 2 a .000 289 29 

h 2 a 1428 m 



N 3 a .000 188 04 

h 3 a 4004 m 



N4 a .000 086 784 

h4 a 10 712 m . 



N 5 = .000 017 641 

h 5 a 20 957 m 



Quadrature points for 11 a 10 1 * meters 



Ni = N 0 - (N 0 -N H )X i 

N h = .000 094 206 



Nt a .000 362 85 

hT a 136.7 m 



N 2 a .000 311 03 

h 2 a 1008 m 



N3 a .000 235 14 

hg = 2554 m 



Ni* a .000 159 25 

hj| a 5429 m 



,N 5 a .000 107 43 

hg s 8821 m 
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TABLE A "-52.- QUADRATURE POINTS FOR HAWAII FEBRUARY RADIO ATMOSPHERE 


h » 0 meters, 
h a 4500 meters 
h a 10 000 meters 
h t 30 000 meters 


N 0 a .000 344 07 

N s .000 172 59 

N a .000 093 253 

N = .000 004 143?. 


Hsi * 6386 m 
Hg 5 a 6831 ra 


H s2 = 6820 m 
H s6 a 7079 rn 


H S 3 = 6522 m 


= 6534 m 


Quadrature points for H = 10^ meters 


Ni = N 0 - (N 0 -N H )X i 

Nt = .000 327 93 
N 2 = .000 264 67 
No a .000 172 04 
N 4 a .000 079 399 
N 5 = .000 016 140 


% * 0 

^ S 354.3 m 
h 2 = 1839 m 
h 3 = 4529 m 
a 11 314 m 
h 5 a 21 462 m 


Quadrature points for H » 10^ meters 


Ni a N 0 - (N 0 -N H )Xi 

N 1 = .000 332 30 
No a .000 286 19 
N 3 a .000 218 66 
N4 a .000 151 13 
N 5 = .000 105 02 


N h a .000 093 253 

h! a 253.7 m 
h 2 a 1331 m 
h 3 a 2651 m 
h4 a 5717 m 
hg = 9ol5 m 


A-53 
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TABLE A' 


H<si a- 6069 
Hs5 s 6320 


53,- QUADRATURE POINTS FOR HAWAII JULY RADIO ATMOSPHERE 


h. s 0 meters N < 
h s 4500 meters N 
h = 10 OOO meters N 
h a 30 000 meters N 

m . H s2 = 6746- m Hs3 
m Hs 6 = 6556 ra 


Quadrature points for 

Hi* N 0 - (N 0 -N H )X i 

Ni a .000 344 23 
No = .000 277 82 
No = .000 180 59 
Nu = .000 083 346 
N 5 a .000 016 943 


a .000 361 17 

a .000 172 00 

a .000 094 573 
a .000 004 3253 

a 6066 m H S 4 = 5844 m 


s iq 8 meters 
n H = 0 

h-i = 278.6 m 
h 2 = 1735 m 
h3 = 4051 m 
h4 a 11 093 m 
h 5 = 21 300 m 


Quadrature points for 

Ni = N 0 - (N 0 -Nn)Xi 

Ni = .000 348 66 

No = .000 299 65 

No = .000 227 87 

N4 a .000 156 09 

N 5 a .000 107 08 


= 10^ meter? 

N h a .000 094 573 

h 1 a 188.8 m 
h 2 a 1225 m 
h 3 a 2594 m 
h 4 a 5409 ID 
h5 = 8898 m 


aoFi 


TABLE A-54.- QUADRATURE POINTS FOR HAWAII ANNUAL RADIO ATMOSPHERE 


6227 m 
6629 m 


0 meters 
4500 meters 
10 000 meters 
30 000 meters 

Hgg a 6?82 m 

Hgg a 6816 ui 


.000 352 67 
.000 172 59 
.000 094 496 
,000 004 2302 


Hg 3 s 6297 m 


Quadrature points for H a iq 6 meters 


= N 0 - (M 0 *N H )Xi 

= .000 336 13 
= .000 271 29 
a .000 176 34 
a .000 081 384 
a .000 016 544 


a 337.0 m 

h 2 a 1745 m 
h 3 S 4303 m 

hjj a 11 265 m 
h 5 a 21 354 m 


Quadrature ^points for H = 10 1 * meters 


= N 0 - (N 0 -N H )Xi 

a .000 340 56 
= .000 293 09 

a .000 223 58 
= .000 154 07 
a .000 106 61 


a .000 094 496 
h! a 235.2 m 

h 2 a 1290 m 

h 3 a 2658 m 
hij a 5542 m 

he a 8818 m 
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TABLE A-55.- QUADRATURE POINTS FOR POINT ARQUELLQ JULY RADIO ATMOSPHERE 


h = 0 meters 
h a 4500 meters 
h a 10 000 meters 
h a 30 000 maters 


N 0 R .000 340 ?0 

N s .000 174 28 

N = .000 094 173 

N a .000 004 4191 


Hsi = 6448 m 
Hs 5 a 5884 m 


H s2 = 6824 m 
H S 5 a 6657 m 


H $3 = 6713 m 


H S Jj a 6776 m 


Quadrature points for H = 10° meters 


Ni = N 0 - (N 0 -N H )Xi 

N-| r. .000 324 72 
N 2 a .000 262 08 
N 3 = .000 170 35 
N 4 a .000 078 622 
Ng v .000 015 982 


N H = 0 

hi s 284.4 ra 
h 2 s 956.5 m 
h 3 = 4697 m 
h 4 a 11 525 m 

h 5 = 21 712 m 


Quadrature points for H = ip4 meters 


Ni - 

No - 

(No- 

■N H )Xi 

n h = .000 

0 

VO 

-fcr 

— * 

<jO 

Ni = 

.000 

329 

14 

hi = 

213.4 m 

N 2 a 

.000 

283 

81 

h 2 a 

756.0 m 

n 3 = 

.000 

217 

44 

h 3 a 

2526 m 

Nji a 

.000 

151 

06 

h 4 = 

5772 m 

n 5 = 

.000 

105 

74 

h 5 = 

9004 m 


A-56 


8QFM16 


TABLE A-56.- QUADRATURE POINTS FOR POINT ARQUELLO DECEMBER RADIO ATMOSPHERE 


h s 0 meters 
h = 4500 meters 
h = 10 000 meters 
h = 30 000 meters 


.000 316 84 
.000 175- 52 
.000 095 462 
.000 004 0734 


6883 m 
7250 m 


Hsg = 6939 m 
H S6 = 761.1 m 


H S3 = 7619 m 


a 7814 m 


Quadrature points for H = 10^ meters 

Ni = N 0 - ,(N 0 ~N H )X i N h = 0 

N 1 s .000 301 98 hi a 387.7 m 

N 2 = .000 243 72 h 2 s 1647 m . 

No a .000 158 42 h 3 a 5416 m 

Nn a .000 073 116 h4 a 11 957 m 

Nc a .000 014 863 he a 21 894 m 


Quadrature points for H a 10^ meters 


Ni = N 0 - (N 0 -N H )Xi 

N 1 = .000 306 46 
N 2 = .000 265 75 
N 3 = .000 206 15 
N4 a .000 146 55 


a .000 095 462 

hi a 309.2 m 
h 2 a 983.1 m 
h 3 a. 3034 m 
h4 a 6123 m 
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TABLE A-57- QUADRATURE POINTS FOR POINT ..ARGUELLO ANNUAL RADIO ATMOSPHERE 


h =-Q meters 
h .= ■ 4500 meters 
h = 10 . 000 meters 
h =-30 000 meters 

H S i = 6617 m _ H S 2 =6867 m 

Hs 5 = 6444 m H S 6 = 7025 m 


N 0 = .000.331 51 

N = .000 174.19 

N . s .000 .094 178 

N = .000 004 1985 

Hs 3 = 6993 m Hg 4 = 7143 m 


Quadrature points for H = 10^ meters 


Ni = N 0 - (No-N H )Xi 

Ni = .000-315 96 
N 2 = .000 255 01 
N 3 = .000 165 76 
N 4 = .000 076 501 
N 5 a .000 015 551 


N H = 0 

hi S 377.6 m 
h 2 = 1238 m 
h 3 = 4951 m 
h4 = 11 608 m 
h 5 = 21 671 m 


Quadrature points for H = 10** meters 


Ni = N 0 - (N 0 -NH)Xi N H = .000 094 178 


Ni = .000 320 38 
N 2 = .000 276 74 
N 3 = .000 212 84 
N 4 = .000 148 95 
N 5 = .000 105 31 


hi = 291.7 m 
h 2 - 832 .1 m 
h 3 = 2701 m 
h 4 = 5914 m 
h 5 = 9042 m 
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TABLE 


H S 1 = 
H S5 = 


A-58,- QUADRATURE POINTS FOR PATRICK AFB AUGUST RADIO ATMOSPHERE 


h a 0 meters 
h s 4500 meters . 
h = 10 000-.meters 
h s 30 000 meters. 


N 0 = .000 378 63 
N = .000 184 51 
N. = .000 094 04 
N = .000 003 32 


5746 m Hg2 s 6451 -in 

6328 m H S6 = 6023 m 


Hs 3 = 6360 m Hs4 = 6351 m 


Quadrature points for H = 10^ meters 


Ni = N 0 - (No-N H )Xi N H = 0 


Ni = .000 360. 8? 

No = .000 291 26 

No = .000 189 32 

Nii = .000 087 375 

N 5 = .000 017 762 


hi = 315.2 m 
h 2 = 1546 m 
h3 = 4402 m 
hn = 10 663 m 
h 5 = 20 909 m 


Quadrature points for H = 10^ m eters 
N t = N 0 - (N 0 -N H )Xi N H = -000 094 04 


Ni = .000 365 28 
N 2 = .000 312 96 
No = .000 236 34 
N 4 = .000 159 71 
N 5 = .000 107 39 


hi = 246.3 m 
h 2 = 1101 m 
h3 = 2851 m 
hij = 5633 m 
h 5 = 8861 m 


! 


TABUS A- 59 - QUADRATURE POINTS FOR PATRICK AFB DECEMBER RADIO ATMOSPHERE 


h =_0 meters 
h = 4500 meters 
h s 10 000. meters 
h s 30 000 meters 


Nn = 


Hsi 

h S5 


6483 m 
6845 m 


N 

N 

N 


.000- 338. 81 
.000 176 48 
-.000 094 12 
.000 003 34 


H S 2 = 6607 m 
H s g~= 7239 m 


H S3 = 7010 m 


H S ) 4 s 7102 m 


Quadrature points for H = 10 6 meters 


Ni = N 0 - (N 0 -N H )Xi N H * 0 


»1 “ 
N 2 = 
N 3 = 
N4 = 
N 5 = 


.000 322 92 
.000 260 62. 
.000 169- 40 
.000 078 19 
.000 015 89 


hi 

h 2 

h 3 

h4 

h 5 


289.5 m_ 
1682 m 
4923 m 
11 535 m. 
21 363 m 


Quadrature points for H - 10^ mgters 


Ni = N 0 - (N 0 -N H )Xi 

Ni = .000 327 33 

No = .000 282 34- 

N 3 = .000 216 46 

N4 = .000 150 59 

Nr = .000 105 60 .. 


N h = .000 094 12 

h! = 193.7 m 
h 2 = 1174 m 
h 3 = 2936 m 
h4 = 5941 m 
h 5 = 9014 m 
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TABLE A-60 QUADRATURE POINTS FOR PATRICK AFB. ANNUAL RADIO ATMOSPHERE 


h = 0 meters 
h. s 4500 meters 
h. = 10. 000 meters 
h. = 30 OQQ. meters 


.6167 m 
6525 m 


Hg2 = • 6537 ® 
Hs 6= 6718. m 


-.000 355 89 
.000 -178 98 - 
.000.094 07 
.000 003 36 

6652 ra 


Quadrature points for H = 10^ meters 


% = N 0 - (N 0 -N H )Xi N H = 0 


.000- 339 20. 
.000 273 76 
.000 177 94 
.000.082 13 
.000 016 69 


hi s 282.0 m 
h2 = 1596 m 
ho = 4618 m . 
h 4 = 11- 147 m 
hg = 21 181 m 


Quadrature points for H = 10 1 * meters 
Ni = N 0 - (N 0 -N H )Xi N H = .000 094 07 


.000 343 61 
.000 295 47 
.000 224 98 
.000 154 49 
.000 106 35 


hi = 203.7 m 
h 2 s 1134 m 
ho = 2845 m 
h 4 = 5772 m 
hg £ 8942 m 




Altitude, km 


Figure A-l Log 6 (_N * IQ 6 ) versus altitude for March 
radio atmosphere at White Sands. 


p. 

0ojt 


A 


A-62 







Figure A- 


Altitude, km 

2.- Log g (N • 10 6 ) versus -altitude for August 
radio atmosphere at Cape Canaveral. 
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APPENDIX B 

TABLE OF OPTICAL REFRACTIVITY 


This appendix contains tables of optical refractivity fort X =0.555 micron, 
(yellow-green light) versus altitude above mean sea level for nine different 
locations. Three atmospheres from each location are shown: two monthly atmo- 

spheres. and the annual atmosphere. Also included are tables of the Gaussian 
quadrature, points for each. of the 27 atmospheres. These are the points at which 
the integrands are evaluated for the refraction correction integrals shown in 
appendix E.~ The 27 atmospheres were obtained from the IRIG documents of 
reference 1 . 

Figures B-1 and B.-2 show plots of ln(N.10 6 ) versus altitude for two different op 
tical atmospheres. Note that these plots would be straight lines if the atmo- 
spheres were truly exponential. 

The nine locations of the weather stations are shown below. 


Weather Station 

Altitude 

Latitude 

Longitude 

White Sands, N. M. 

1292 m 

32° 22' N 

106° 22'W 

Edwards AFB, Calif. 

706 m 

34° 55’N 

117° 54 * W._ 

Eglin AFB, Fla. 

20. m 

30°' 29 'N 

86° 31’W 

Ascension Island 

79 m 

7° 58' S 

14° 24' W 

Kwajalein Island 

4-m 

8° 43 * N 

167° 44'E 

Wallops Island 

88 m 

38° 50 'N 

76° 57' W 

Cape Canaveral, Fla. 

5 m 

28° 29-' N 

80° 33' W 

Lihue, Kauai, Hawaii 

45 .m 

2 1 0 . 59 ' N 

159° 21 ' W 

Point Arguello, Calif. 

113 m 

34° 40'N . 

120° 35'W 
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TABLE B-1 REFRACTIVITY FOR WHITE SANDS MARCH OPTICAL ATMOSPHERE 

(b s 0.555 micron). 


N-10 6 


l h, 


N-10 6 




1 


! 

1 

i • 

0 

! 

270.06 


10 000 

i 

250 

1 

264.44. 


10 250 1 

1 

500 

! 

258.78. 

1 

10 500- 

i 

750 

I 

253.06 


10 750 

i 

1 000 


247.28 

1 

11 000 

i 

1 250 

t 

241.44 

l 

11 250 

i 

1 500 


235.81 .. 


1.1- 500 


1. 750 

l 

229.86 

1 

11 750 


2 000 

t 

224.46 

? 

12 000 


2. 250 

1 

219.16 

! 

12 250 

! 

2 500 

! 

213 .92 

! 

12 500 

! 

2-750 

1 

208.72 


12 750 

t 

3 000 

! 

203.56 

t 

13 000 


3 250 

I 

198.52 

! 

13 250 


3 500 

l 

193.55 

! 

13 500 


3 750 

! 

188.63 

! 

.13 750 


4 000 

! 

183.79 

1 

14 000 

! 

4 250 

1 

179.06 

! 

14 250 


4 500 


174.47 

1 

14 500 

! 

4 750 

! 

170.00 

! 

14 750 

1 

5 000 

! 

165.64 

J 

15 000 

l 

5 250 

i 

161.39 

! 

15 250 


5 500 

1 

157.19 

1 

15 500 

, l 

5 750 

1 

... 153.16 

! 

15 750 


6 000 

! 

149.24 

! 

16 000 

y 

6 250 

1 

145.35 

1 

16 250 

i 

6 500 

! 

141 .55 

t 

16 500 

, ! 

6 750 

J 

137.77 

J 

16 750 

1 

_7 000 

! 

134.11 

l 

17 000 


7 250 

t 

130.49 

! 

17 250 

l 

7 500 

l 

126.92 


17 500 

1 

7 750 

l 

123.50 


17 750 

! 

8 000 

1 

120.12 . 

1 

18 000 

1 

8 250 

l 

116.80 

l 

18 250 


8 500 

! 

11-3.60 

! 

18 500 

! 

8 750 

! 

110.43 

! 

18 750 


9 000 

1 

107.31 

! 

19 000 

! 

9 250 

l 

104.25 

! 

19 250 


9 500 

1 

101.21 


19 500- 

1 

9 750 

1 

! 

98.223. 

1 

! 

19 750 


95.286 


_20 000 

20.467 l 

92.382 

! 

20 250 

19.651 I 

89.512 

! 

20 500 

18.838 ! 

86.828 


20 750 

18.093 l 

84 .077- 

1 

21 000 - 

17.352 l 

81.246 

! 

21 250 

16.614 . 1 

78 .365 

! 

21 500 

15.964 ! 

75.465 


21 750 

15.317 ! 

72.546 

! 

22 000 

14.673 l 

69.673 

! 

22 250 

14.110- ! 

66.975 

- ! 

22 500 

_ 13.548 

64.359 

i 

22 750 

.. 12.989 i 

61 .956 

i 

23 000 

12.499 l 

59.636 

! 

23 250 

12.011 J 

57.414 

1 

23 500 . 

11.524 I 

55.290 

! 

23 750 

11.039 l 

53.292 

1 

24 000 

10.630 ! 

51.354 

! 

24 250 

10.223 ! 

49.482 

1 

24 500 

9.3-175- ! 

47.680 

! 

24 750 

9.4134 ! 

45.956 

t 

25 000 

9.0109 ! 

44.287 

t 

25 250 

8.6873 1 

42.667 

! 

25 500 

8.3653 ! 

41.090 

! 

25 750 

8.0440-1 

39.506 

1 ! 

26 000 

7.7242 l 

38.004 

I 1 

26 250 

7.4056 ! 

36.542 


26 500 

7.0877 l 

35.123 

1 ! 

26 750 

6.8428 ! 

33.751 

1 

27 000 

6.5989 l 

32.378 


27 250 

6.3561 l 

31 .086 

I 

27 500 

6.1140 t 

29.845 

l 

27' 750 

5.8729 l 

28.608 

! 

28 000 

5.6326 J 

27.453 

! 

28 250 

5.3932 ! 

26.301 

t 

28 500 

! 5.2188 ! 

25.241 

! 

28 750 

5.0452 I 

24.237 

! 

29 000 

1 4,8726 l 

23.236 

! 

29 250 

! 4.7005 ! 

22.310 

! 

29 500 

1 4.5292 ! 

21.387 

! 

29 750 

1 4.3586 ! 


t 

30 000 1 

1 4.1889 t 
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TABLE B-2.- REFRACTIVITY FOR WHITE SANDS AUGUST OPTICAL ATMOSPHERE ' ‘ “ 








(X 

s 0, 

555 

micron) 






h, 

m 

N-10 6 

! 

I 

1 

! 

I 

! 

h, 

.m . 

""! 

! 

1 

N-10 6 

1 1 
1 ! 
! t 

h, m I 

N-10 6 - 



0. 

255.22 • 

l 

1 

10 

000 

! 

1 

95.599- 

! 1 

20 000 I 

21.627 




250 

250.44 . 


I 

10 

250 


93.026 

I I 

20 250 ! 

- 20.714 




500 

245.60 

J 

l 

10 

500 

! 

90.501 

t I 

20 500 ! 

19.887 




750 

240.72 

1 

l 

10 

750 

1 

88.020 


20 750 ! 

19.064 



1 

000 

235.78 

I 

! 

11 

OOO 

! 

85.572 


21 000 ! 

18.245 



1 

250 

230.78 


! 

11 

250 

1 

83-086 

1 ! 

21 250 i 

17.529 



1 

500 

225.73 

1 

! 

11 

500 

! 

80.716 

1 I 

21 500 \ 

16.817 


! .. 

1 

750 

220.75 

! 

! 

11 

750 

1 

78.403 

! 1 

21 750 l 

. 16.169 


1 — 

2 

000 

215.80 

! 


12 

000 

! 

76.140 

! J 

22 000 ! 

15.525 



2 

250 

.210.99 


! 

12 

250 

! 

73.923 


22 250 l 

14.882 

4 


2 

500 

■ 206.30 

1 

1 

12 

500 

1 

71.716 

I t 

22 500 ! 

14.315 



2 

750 

201.73 

! 

! 

12 

750 

! 

69.536 

i i 

22 750 I 

13.751- 



3 

000 

197.22 

! 

! 

13 

000 

! 

67.41 9 

! ! 

23 000 l 

13.189 



3 

250 

192.77 


! 

13 

250- 


65.313 

! ! 

23 250 l 

12.629 



3 

500 

188 .39 

! 

! 

13 

500 

! 

63.219 

! ! 

23 500 ! 

12.156 



3 

750 

184.04 . 

! 


13 

750 

1 

61.183 

1 1 

23 750 ! 

11.685 



4 

000 

179.75 

! 

! 

14 

000 

! 

59.164 

I 1 

24 000 ! 

11.217. 


I - 

4 

250 

175.47 

! 

1 

14 

-250 

I 

57.166 

! ! 

24 250 ! 

10.750 



4 

500 

171.18 

1 - 


14 

500 


55.238 


24 500 ! 

10.358 



— 4 

750- ! 

166.95 

1 

1 

14 

750 

! 

53-309 

! ! 

24 750 ! 

9.9680 



5 

000 

162.81 

! 


15 

000 

! 

51.386 

S ! 

25 000 ! 

9.5798 


I 

5 

250 ! 

159.08 


! 

15 

250 


49 . 475 

1 l 

25 250 ! 

9.1926 



5 

500 

155.44 . 

! 

! 

15 

500 

! 

47.586 

! ! 

25 500 ! 

8.8071 



5 

750 ! 

151.70 

I 

I 

15 

750 

1 

45.715 


25 750 ! 

8.4971 


l . 

6 

000 

147.59 


1 

.16 

000 

! 

43.866 

{ ! 

26 000 l 

8.1885 



6 

250 ! 

143.38 

! 

! 

16 

250 

i 

42.049 

1 ! 

26- 250 ! 

7.8807 



6 

500 

139.25 

! 

1 

16 

500 

l 

40.271 


26 500 ! 

7.5739 



6 

750 

135.45 



16 

750 

! - 

38.541 

1 t 

26 750 ! 

7.2684 



7 

000 

131.79 

! , 

! 

17 

000 


36.820 

! ! 

27 000 ! 

6.9637 



7 

250 : 

128.31 

i 

! 

17 

250 


35.199 

! ! 

27 250 l 

6.7294 



7 

500 - 

125.00 

! 

1 

17 

500 

i 

33.652 


27 500 ! 

6.4958 



7 

750 ! 

121.71 

J 


17 

750 

! 

32.182 

! ! 

27 750 ! 

6.2629 



8 

000 

118.48 

! 

l 

18 

000 


30.724 


... 28 000 ! 

6.0305 



8 

250 

115.39 

! 

t 

18 

250 

! 

29.376 

1 I 

28 250 l 

5.7992 



8 

500 

112.34 

1 

1 

18 

500 

! 

28.113 

! ! 

28 500 1 

5.5685 



8 

750 ; 

109.36 

! 

1 

18 

750 

! 

26.860 

! 1 

28 750 ! 

5.3385 



9 

000 

106.45 

! 

l 

19 

000 

! 

25.718 

I 1 

29 000 ! 

5.1718 



9 

250 ! 

103.61 

! 

l 

19 

250 

1 

24.585 

l 1 

29 250 I 

5.0055. 



9 

500 

100.85 

! 

! 

19 

500 

! 

23.562 

! 1 

29 500 ! 

4.8397 



9 

750 

98.211 

I 

J 

19 750- 

1 

22.546 

l 1 

29 750 ! 

4.6744 






1 

1 



! 


t t 

30 000 ! 

4.509? 
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TABLE B-3.- REFRACTIVITY FOR WHITE SANDS ANNUAL OPTICAL ATMOSFHERE 

(X s 0.555 mioron) .. 


• "■***' 

h, 

m 

1 

1 

! 

n* io 6 

Hi 

H 

h, 

ra 

r 

! 

N-10 6 

! 

! 

! 

! 

! 

1 

h, 

m 

1 





0 

1 

l 

263.05 

! 

! 

10 

000 

! 

1 

95.703 

.... 

! 

! 

20 

000 

! 

20.838 




250 

I 

258.05 

! 1 

10 

250 

1 

92.906 

I 

I 

20 

250 

< 

20.001 




500 

l 

252.98 

1 

10 

500 

! 

90.144 - 

„! 

! 

20 

500 


19.167 




750 


247.85 

l 

10 

750 


87.349 

! 

1 

20. 

750 

1 

18.412 



1 

000 

l 

242.67 

I 

11 

000 

! 

84.600 

1 

1 

21 

000 

! 

17.658 



1 

250 

! 

237.41 

! ! 

11 

250 

! 

81 .816 



21 

250 

! 

16.909 



1 

500 


232.10 

1 

11 

500 

J 

79.190 



21 

500 

! 

16.250 


t - 

1 

750 

! 

226.80 

1 

11 

750 

I 

76 . 658 

1 

! 

21 

750 

! 

15.593 



2 

000 

! 

221 .48 

! 

12 

000 

! 

74.197 

! 

! 

22 

000 

! 

14.940 



2 

250 

1 

216.29 

! i 

12 

250 

J 

71 .824 

! 


22 

250 

1 

14.370 



2 

500 

l 

211.16 

! ..... 

12 

500 

l 

69.483 ... 

I 

! 

22 

500 

! 

13.802 



2 750 

t 

-206.-11 

i i 

12 

750 

I , 

67.105 

! 

I 

22 

750 

! 

13.236 



3 

000 


201.13 

! 

13 

000 

! 

64.696 - 

! 

! 

23 

000 

! 

12.672 



3 

250 


196.19 

! 1 

13 

250 

! 

62.180 

! 

! 

23 

250 

1 

12.193 

\ 


3 

500 

r 

191.36 

! 

13 

500 

! 

59.775 

! 

I 

23 

500 

t 

i *716 



3 

750 

i 

1 86 . 63 

! 

13 

750 


57.536 

J 

! 

23 

750 

! 

11.241 . 



4 

000 

i 

181.99 

! 

14 

000 

! 

55.646 

! 

! 

24 

000 

! 

10.768 



4 

250 

i 

177.39 

! 

14 

250 

! 

53.856 

1 

! 

24 

250 

! 

10.369 



4 

500 

- [ 

172.94 

! 

14 

500 

! 

52.112 

! 

t 

24 

500 

! 

9.9712 

1 


4 

750 


168.57 

! ! 

14 

750 

1 

50 . 375 

! 

! 

24 

750 

! 

9.5755 

j 


5 

000 

i 

164.30 

! 

15 

000 

! 

48.617 

! 

! 

25 

000 

! 

9.181-1 


1 

5 

250 


160.12 

! 1 

15 

250 

! 

46.780 


! 

25 

250 

t 

8.8542 



5 

500 

! 

155.99 


15 

500 

! 

44.946 

1 

I 

25 

500 

! 

8.5286 



5 

750 

I 

152.01- 

! 1 

15 

750 


43.143 

j 

! 

25 

750 

! 

8.2042 



6 

000 

j 

148.15 

i ; 

16 

000 

! 

41.394 

t 

! 

26 

000 

! 

7.8811 



6 

250 


144.32 

! 1 

16 

250 

t 

39.708 

! 

1 

26 

250. 

! 

7.5592 



6 

500 

! 

140.59 

! : 

16 

500 

! 

38.100 



26 

500 

! 

7.2386 



6 

750 

! 

136.80 

l 1 

16 

750 

! 

36.495 

! 

! 

26 

750 

! 

6.9912 



7 

000 

1 

133.18 

. 1 

17 

000 

! 

34.993 

! 


27 

000 

! 

6.7469 



7 

250 

l 

129.69 

! 1 

17 

250 

1 

33.545 

! 

! 

27 

250 

1 

6.5022 



7 

500 

! ... 

126.57 


17 

500 


32.153 

1 

! 

27 

500 


6.2582 



7 

750 

i 

123.54 

i 1 

17 

750 

! 

30.766 

! 


27 

750 

! 

6.0154 



8 000 

i 

120.54 

! 

18 

000 


29.458 

1 

1 

28 

000 

! 

5.7731 



8 

250 

! 

117.47 

I 1 

18 

250 

! 

28.222 

l 

! 

28 

250 

! 

5.5318 



8 

500 

! 

114.23 


18 

500 

! 

26.991 


! 

28 

-500 

! 

5.2911 



8 

750 

-1 

110.90 

! 1 

18 

750 


25.859 

1 

! 

28 

750 

! 

5.1238 



9 000 


107.61 

l 

-19 

000 

I 

24.733 


1 

29 

000 

! 

4.9570 



9 

250 

! 

104.40 

l ! 

19 

250 

! 

23.706 

i 

! 

29 

250 

! 

4.7904 


l — 

9 

500 

! 

101.43 


19 

500 

! 

22.687 

l 

! 

29 

500 

! 

4.6245 



9 

750 

! 

98.538 

1 I 

19 

750 

1 

21.760 

1 

! 

29 

750 

! 

4.4591 





I 


1 : 



! 



1 

30 

000 

I 

4.2940 



B-4 
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TABLE B-4 .- REFRACTIVITY FOR EDWARDS AFB MAY OPTICAL ATMOSPHERE 

(X s 0.555 mioron) 


m 

t 

N‘10 6 


! 

1 

1 

m ' 




l 

0 

t 

275.36 


l 

250 

1 

269.14 


1 

500 


262.88 


! 

750 


256.56 


1 

1 000 


250.20 


t 

1 250 


243.79 


t 

1 500 


237.54 


l 

1 750 


231 .54 


! 

2 000 


225.75 


t 

2 250 


220.13 


! 

2 500 


214.63 


! 

2 750 


209.28 


! 

3 000 


204.01 


! 

3 250 


198.84 


1 

3 500 


193-82 


l 

3 750 


188.91 


l 

4 000 


184.10. 


t 

4 250 


179.37 


l 

4 500 


174.75 


l 

4 750 


170.21 


! 

5 000 


165.77 


1 

5 250 


161.43 


! 

5 500 


157.17 


1 

5 750 


153.01 


l 

6 000 


148.94 


t 

6 250 


144.93 


t 

6 500 

j 

14 1 .04 

l 

l 

6 750 


137.23 

1 

t 

7 000 


13 3.60 



7 250 


129.97 


! 

7 500 


'26.31 


t 

7 750 


122.85 


l 

8 000 

l 

119.47 


l 

8 250 


116.14 


1 

8. 530 

! 

112.87 


1 

3 750 

! 

109.67 


I 

9 000 

! 

106.52 


l 

.9 250 

1 

103.43 


l 

9 500 

! 

100.38 


l 

9 750 

1 

97.387 1 

l 



10 000 
10 250 
10 500 

10 750 

11 000 
11 250 
11 500 

11 750 

12 000 
12 250 
12 500 

12 750 

13 000 
13 250 
13 500 

13 750 

14 000 
14 250 
14 500 

14 750 

15 000 
15 250 
15 500 

15 750 

16 000 
16 250 
16 500 

16 750 

17 000 
17 250 
17 500 

17 750 

18 000 
18 250 
18- 500 

18 750 

19 000 
19 250 
19 500 
19 750 


! 


! 


94.427 
91.499 
88.5^2 
85.721 
82.883 
80.062 
77.265 
74.496 
71.754 
69.032 
66.355 
63.798 
61.227 
58.751 
56.394 
54.142 
51 .996 
49.950 
47.992 
46.112 
44.325 
42.607 
40.953 
39.356 
37.814 
36.322 
34.880 
33-479 
32.141 
30.842 
29.579 
28.374 
27.212 
26.078 
25.008 
23.955 
22.968 
21 .999 
21.093 
20.199 


1 1 


20 000 
20 250 
20 500 

20 750 

21 000 
21 250 
21 500 

21 750 

22 000 
22 250 
22 500 

22 750 

23 000 
23 250 
23 500 

23 750 

24 000 
24 250 
24 500 

24 750 

25 000 
25 250 
25 500 

25 750 

26 000 
26 250 
26 500 

26 750 

27 000 
27 250 
27 500 

27 750 

28 000 
28 250 
28 500 

28 750 

29 000 
29 250 
29 500 

29 750 

30 000 


1 


! 


I 


l 


I 

N-.10 6 ! 

! 

l 

19.374 I 
18.552 1 

17.790 I 
17.049 l 
16.324 l 
15.667 1 

15.012 l 
14.384 I 
13.815 ! 

13.247 I 
12.681 l 
12.185 I 
11.690 ! 

11.198 l 
10.718 ! 
10.300 l 


9.8833 


9.4693 


9.0574 


8.6924 


8.3642 


8.0372 


7.7119 


7.3875 


7.0646 


6.8065 


6.5587 


6.3121 


6.0660 


5.8211 


5.5768 


5.3337 


5.1220 


4.9509 


4.7802 


4.6101 


4.4407 


4.2718 


4.1035 


3.9360 


3.7688 



CJ CM CM 
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TABLE B-5.- REFRACTIVITY. FOR EDWARDS AFB JULY OPTICAL ATMOSPHERE 

(X s 0.555 folcrori) 


h, m 

N*10 6 I 
I 

l 

1 h, 
! 

m 


■ 

h, m 

I 

1 

N-10 6 ... 

0 

266.20 ! 

! 

1 10 

000 

94.595 

1 l 

20 000 

i 

! 

20.021 

250 

260.33 1 

! 10 

250 

91.806 

! ! 

20 250 

1 

19.180 

500 

254.41 ! 

! 10 

500 

89.067 

1 I 

20 500 

! 

18.343 

750 . 

248.45 1 

I 10 750 1 

86.390 

I 

20 750 

1 

17.568 

-1 000 

242.45 ! 

! 11 

000 

83.757 

1 I 

21 000 


16.841 

1 250 

236. .40 i 

I 11 

250 

81.179 

1 ! 

21 250 

l 

16.127 

1 500 

230.49 i 

. i n 

500 

78.654 

! 1 

.21 500 

l 

15.471 

1 750 

224.86 \ 

i 11 

750. 

76.180 

! ! 

21 750 

! 

14.817 

C 000 

219.46 1 

l 12 

000 

73.754 

I 

22 000 

t 

14.202 

2 250 

214.25 ! 

I 12 

250 

71.364 


- 22 250 

I 

13.636 

2 500 

209.17 I 

! -12 

500 

69.061 

1 ! 

-22 500 

l 

13.073 

2 750 

204,. 24 ! 

! 12 

750 

66.812 

! ! 

22 750 

! 

12.519 

3 000 

199.42 i 

! 13 

000 

64.588 

! i 

23 000 

! 

12.030 

3 250 

-194.72 ! 

! 13 

250 

62.409 

! ! 

23 250 

! 

11.543 . 

3 500 

190.10 J 

! 13 

500 

60.277 

! ! 

23 500 


11.059 

3 750 

. 185.54 ! 

t 13 

750 

58.184 

! i 

23 750 


10.592 

4 000 

181.08 ! 

I 14 

000 

-56.134 

! ! 

24 000 

| 

10.182 

4 250 

176.65 l 

! 14 

250 

54.133 

! ! 

24 250 

I 

9.7738 

4 500 

. 172.27 ! 

! 14 

500 

.52.142 

! 1 

24 .500 

! 

9.3675 

4 750 

1 68.. 00 ! 

! 14 

750 

50.171- 


24 750 

t 

8.9629 

5 000 

163.79 ! 

- ! 15 

000 

48.228 


25 .000 


8.6089 

5 250. 

159.68 l 

! 15 

250- 

46.301 

! ! 

25 250 

! 

8.2866 

5 500 

155.60 ! 

! 15 

500 

44.406 

! ! 

25 500 

! 

7.9651 

5 750 

151.60 ! 

l 15 

750 

42.552 

! ! 

25 750 

! 

7.6451 

6 000 

147.67 1 

! 16 

000 

40.746 

1 ! 

26 000 

! 

7.3263 

6 250 

143.80 l 

l 16 

250 

38.993 

! ! 

26 250 


7.0087 

6 500 

140.00 ! 

I 16 

500 

37.286 

! i 

26 500 

! 

6.7556 

6 750 

136.33 ! 

. ! 16 

750 

35.628 

! ! 

26 750 

1 - 

6.5117 

7 000 

132.69 ! 

! 17 

000 

34.022 

! ! 

27 000 

! 

6.2685 

7 250 

129.16 ! 

1 - 17 

250 

32.501 ■ 

! 1 

27 250 

1 

6.0263 

7 500 

125.64 ! 

! 17 

500 

31.079 


27 500 


5.7851 

7 750 

122.19 ! 

! 17 

750 

29.707 

! ! 

27 750 

! 

5.5444 

8 000 

118.87 ! 

1 18 

000 

28.365 

- -1 1 

28 000 

! 

5.3046 

e 250 

115.61 l 

! 18 

250. 

27.104 

! 1 

28 250 

1 

5.0940 

8 500 

112. .42 ! 

l. 18 

500 

25.894 

i ! 

28 500 

l 

4.9259 

8 750 

109.30 ! 

1 18 

750 

24.836 

I ! 

28 750 

t 

4.7581 

9 -000 

106.25 ! 

1 19 

000 

23.801 

1 ! 

29 000 

! 

4.5907 

9 250 

103.26 ! 

! 19 

250 

22.814 

! ! 

29 250 

! 

4.4242 

9 500 

100.32 I 

1 19 

500 

21 .851 

! ! 

29 500 


4.2579 

9 750 

97.435 ! 

1 19 

-750 

20.923 

1 1 

29 750 

! 

4.0921 


! 

1 

! 


1 ! 

30 000 

! 

3.9271 


B 
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TABLE B-6 ,** REFRACTIVITX FOR EDWARDS AFB ANNUAL OPTICAL ATMOSPHERE 

(\ s 0.555 miorbn) 


m 

I 

! 

1 

N*10 6 

! 

J 

1 

l 

1 

0 

l 

! 

276.15 

! 

1 

250 

I 

269.75 - 

1 

! 

500 

l 

263.32 

l 

I 

750 

1 

256.84 

1 


1. 000 

l 

250.32 

! 

1 

1 250. 

! 

243.75- 

! 

l 

1 500 

1 

237.41 



1 -750 


231.34 

I 

! 

2 000 

l 

225.50. 

! 

1 

2 250 

! 

219.87 


! 

2 500 

! 

214.33 

! 


2 750 

t 

208.91 


1 

3 000 

l 

203.63- 

! 

! 

3 250 

l 

198.47 

1 

! 

3 500 


193.44 

! 

1 

3 750 

l 

188.53 

1 

J 

4 000 

! 

183.71 


! 

4 250 

1 

179.01 

l 

I 

4 500 


174.41 

1 

i 

4 750 


169.91 

! 

! 

5 000 

1 

165.51 

1 

1 

5 250 

l 

161.20 

l 

! 

5 500. 

! 

156.98 


1 

5 750 

I 

152.86. 

1 


6 000 


148.82 

l - 

l 

6 250 

! 

144.86 

i 

1 

6 500 

! 

141.01 

1 

I 

6 750 

I 

137.21 

! 

1 

7 000 

! 

133.63 

! 

l 

7 250 

! 

130.07 

1 


7 500 

1 

. 126.41 

1 

1 

7 750 

l 

122.97 

l 

! 

8 000 


119.61 

1 

! 

8 250 


116.32 

l 

1 

8 500 

l 

113.07 

! 

! 

8. 750 

! 

109.87 



9 000 

! 

106.75 

1 

! 

9 250 

1 

103.68 

! 

1 

9 500 

t 

100.66 

1 

1 

9 750 

l 

97.693 

l 

1 


h, 

ra 

1 

1 

N • 10 6 

10 

ioO 

1 

! 

94..760 

10 

250 

1 

91.864 

10 

500 

1 

88.989 

10 

750 . 

l 

86-154 

1.1 

000 - 

1 

83.340 

11 

250 

J 

80.558 

11 

500 

l 

77.807 

11 

750 

! 

75.109 

12 

000 

J 

72.463 

12 

250 

1 

69.818 

12 

500 


67.238 

12 

750 


64.736 

13 

000 


62.302 

13 

250 

! 

59.950 

13 

500 

! 

57.681 

13 

750. 

! 

55.499 

14 

000 


53.404 

14 

250 

1 

51.384 

14 

500 - 


49.426 

14 

750 

l 

47.525 

15 

000 


45.690 

15 

250 

! 

43-915 

15 

500 

i 

42.186 

15 

750 

t 

40.508 

16 

000 

t 

38.877 

16 

250 


37.293- 

16 

500 

! 

35.749 

16 

750 

! 

34.259 

17 

000 

! 

32.828 

17 

250- 

J 

31.451 

17 

500 


. 30.124 

17 

750 

! 

28.856 

18 

000 


27.629 

18 

250 

t 

26.449- 

18 

500 

J 

25.354 

18 

750 

! 

24.280 

19 

000 

1 

23.283 

19 

250 

! 

22.293 

19 

i 500 

! 

21.371 

19 

i 750 

1 

20.453 


1 ! 


l 

! 

h, m 

l 

t 

1 

N* 10§_. ! 

1 

1 

20 

ooo 

'l 

1 

! 

19.614 ! 

1 

20 

250 

I 

18.781. 1 


20 

500 

l 

18.003 l 

! 

20 

750 

l 

17.256 l 

! 

21 

000 

l 

16.516 ! 

1 

21 

250 


15.855 ! 

! 

21 

500 

l 

15.196 ! 

! 

21 

750 

! 

14.552 t 

I 

22 

000 

1 

13.977 » 

l 

22 

250 


13.404 ! 

l 

22 

500 


12.832 1 


22 

750 

1 

12.324 ! 

! 

23 

000 

l 

11.829 t 

J 

23 

250 

I 

11.336 ! 

! 

23 

500 

! 

10.844 ! 

1 

23- 

750 

1 

10.427 t 


24 

000 


10.012 t 

l 

24 

250 

l 

9.5989 ! 

l 

24 

500 


9.1869 i 

! 

24 

750 

! 

8.8103 1 

! 

25 

000 


8.4805 I 

1 

25 

250 

t 

8.1519 t 


25 

500 

I 

7.8243 1 

! 

25 

750 

l 

7.4978 !■ 

1 

26 

000 

! 

7.1724 ! 


26 

250 

; 

6.9033 l 

! 

26 

500 

! 

6.6530 !. 

t 

26 

750 

1 

6.4035 l 

1 

27 

000 

l 

6.1546. ! 

1 

27 

250 

1 

5.9066 ! 


27 

500 

! 

5.6596 ! 


27 

750 

! 

5.4133 5 


. 28 

000 

! 

5.1935 ! 

! 

28 

250 

! 

5.0202 l 

1 

28 

500 

1 

4.8472 t 

! 

28 

750 

1 

4.-6748 ! 

1 

29 

000 

! 

4.5032 l 


29 

250 


4.3316 I 

1 

29 

i 500 

! 

4.1610 ! 

l 

25 

1 750 

! 

3.9910 ! 

! 

3C 

) 000 

! 

3.8213. J 
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TABLE 8-7.- REFRACTIVITY FOR EQLIN AFB JANUARY OPTICAL ATMOSPHERE 


(X = Q.555 micron) 



h, .m 

— N’10*L- 

! ! 
I I 
1 ! 

h 

m - 

N • 10 6 

I 

! 

1 

1 

i 

! 


ra__ ! 

N*10§- 



0 

283.43 

! ! 
! I 

10 COO 

95.511 


1 

20 

000 ! 

20.763 



250 

275.73 

I 1 

10 

250 

92.745 


! 

20 

250 ! 

19.906 


I — 

500 

267.88- 

t 1 

10 

500 

90.026 

l 

! 

20 

500 ! 

19.054 


1 

750. 

260.19 

! t 

10 

750 

87.476. 

! 

! 

20 

750 I 

18.281 



1 000 

252.83 

! I 

11 

000. 

84.920 

t 

1 

21 

000 ! 

17.512 



1 250 

245.85 

! ! 

11 

250 

82.302 

1 

l 

21 

250 I 

16.746 



1 500 . 

239.12 

t ! 

11 

500. 

79.612 

! 

! 

21 

500 . I 

16.082 



1 750 

232.68 

| t 

11- 

-750 

76.897 

1 

! 

21 

750 ! 

15.421 



2 000 

226.39 

S l 

12 

000 

74.141 


! 

22 

000 1 

14.828 



2 250 

220.32 

! I 

12 

250 

71.301 

1 

I 

22 

250 ! 

14.238 



2 500 

214.43. 

! ! 

12 

500 

68.625 

! 


22 

500 I 

13.649 



2 750 

208.76 

! ! 

12 

750 

66.084 

! 

I 

22 

750 ! 

13.062 



3 000 

203.31 

! t 

13 

000 

63.849 


! 

23 

000 ! 

12.564 



3 250 . 

198.10 

! I 

13 

250 

61 .701 

! 

I 

23 

250 ! 

12.068 



3 500 

193.00 - 

1 ! 

13 

500 

59.615 

! 

! 

23 

500 ! 

11.572 



3 750 

188.01 

1 * 

I 4 

13 

750 

57.556. 

. J . 


23 

750 . ! 

11.079 



4-000 

183.13 

1 ! 

14 

000 

55.435 

! 

! 

24 

000 ! 

10.663 



4 250 

178.39 

! ! 

14 

250 

53.331 


! 

24 

250- l 

10.250 



4 500 

-173.79 

! ! 

14 

500 

-51 .294 

! 

! 

24 

500 1 

9.8372 



4 750 

169.26 

1 ! 

14 

750 1 

49 . 343 

I 

! 

24 

750 l 

9.4265 



5-000 

164.91 

I t 

15 

000 

47,. 485 

! 

! 

25 

000 ! 

9.0834 



5 250 

160.67 

! ! 

15 

250 

45.744 

! 

I 

25 

250 ! 

8.7412 



5 500 

156.54 

! t 

15 

500 

44.068 

1 

! 

25 

500 ! 

8.4009 



5 750 

152 .,54 

{ t 

15 

750 

42.441 

! 

! 

25 

750 ! 

8.0615 



6 000 - 

148.52 

I ! 

16 

000- ! 

40.862 

I 


26 

000 ! 

7.7239 



6 250 

144.68 

! I 

16 

250 1 

39.321 - 

! 

1 

26 

250 ! 

7.3876 



6 500 

140.88 ... 

! _! 

16 

500 

37.832 

! 

! 

26 

500 ! 

7.1288 



6 750 

137.20 

! ! 

16 

750 1 

36.375 

! 

I 

26 

750 ! 

6.8713 



7 000 

133.55 

1 l 

17 

000 ! 

34.912 

! 

! 

27 

000 ! 

6.6146 



7 250 

130.03 

! ! 

17 

250 1 

33.509 

I 

t 

27 

250 ! 

6.3592 



7 500 

126.54 

! 1 

17 

500 ! 

..... 32.146 

! 

! 

27 

500 ! 

6.1045 



7 750 

123.12 

t ! 

17 

750 1 

30.821 

! 

| - 

27 

750 ! 

5.8511 



8 000 

119.82 

1 ! 

- 18 

000 ! 

29.500 


1 

28 

000 I 

5.5985 



8 250 

1.16.56 

! i 

18 

250 1 

28.255 

! 

I 

-28 

250 ! 

5.3471 



8 500 

113.33. 

! ! 

18 

500 ! 

27.015 

! 

! 

28 

500 1 

5.1738 



8 750 

110.17 

! I 

18 

750 1 

25.868 

! 

1 

- 28 

750 ! 

5.0013 


!- 

9 000 

107.14 

! ! 

19 

000 ! 

24.788 

I 

1 

29 

000 ! 

4.8291 


! - 

9 250 

104.16 

! ! 

19 

250 1 

- 23.714 

i 

! 

29 

250 ! 

4.6578 



9 500 

101 .21 

! 1 

19- 500 

22.725 

! 


29- 

500 I 

4.4868 



9 750 

98.334 . 

! ! 

19 

750 1 

21.741 

1 

! 

29 

750 ! 

4.3165 





! I 




! 

! 

30 

000 1 

4.1467 



B-8 


TABLE B-8 REFRACTIVITY FOR EGLIN AFB AUGUST OPTICAL ATMOSPHERE 

(\ s 0.555 micron) 


80FM16 


l- 

h, m 

T" 

t 

1 

N-10 6 ! 

! 

! 



N-10 6 

! 

h, 

m - 

- N-10 6 


! - 

0 

l 

1 

268.37 


10 

000. 

95.561 

I 

20 

000 

21 .640 



250 

l 

260.88 1 

! 

10- 

250 

92,979 


20 

250 

20.728 



500 

I 

254.19 

t 

10. 

500 

90.450 


20 

500 

19.896 



750 

i 

248.37 

! 

10 

750 

. 87.964 

l 

20 

750 

19.068 



1 000- 

! 

242.78 

! 

11 

000 

85.516 

! 

21 

000 

. 18.313 



1-250 

! 

237.13 


11. 

250 

83.022. 

! 

21- 

250 

17.562 



1 500 

! 

231.58 

1 

11 

500 

80.651 

! 

21 

500 

16.814 



1 750 


226.13 

! 

11 

750 

78.335 

1 

21 

750 

16.161 



2 000 


220.77 

1 

12 

000 

76.072 

l 

22 

000 

-15.510 



2-250 


215.42 


12 

250 

73.851 

J 

22 

250 

14.863 



2 500 

I 

210 . 12. . 

! 

12 

500 

71,641 

l 

22 

500 

14.304 



2 750 


204.97 

! 

12 750 ! 

69.456 


22 

750 

13,747 



3 000 

! 

199.91 

! 

13 

000 1 

67.337 

1 

23 

000 

13.191 



3 250 

1 

194.94 


-13. 250 1 

65.232 

! 

23 

250 

12.637 



3 500 

! 

190.07 

! 

-13 

500 

63.174 

t 

23 

500 

12.162 



3 750 


185.29 

! 

13 

750 

61.124 

! 

23 

750 

11.688 



4 000 


-180.59 


14 

000 

59.089 


24 

000 

... 11.215 



4 250 

! 

175.99 

! 

14 

250 

57.076 

t 

24 

250 

10.746 



4 500 

! 

171.47 

1 

14. 

500 

55.108 

! 

24 

500. 

10.347 



4 750 

! 

167.06 . 


14 

750 

53.144 

1 

24 

750 

9.9495 



5- 000 

! 

162.71 

1 

15 

000 

51.188 


25 

000 

9.5543 



5 250 

i 

158.51 


15 

250 

49 . 248 

I , 

25 

250 

9.1610 



5 500 

1 

154.43 - 


15 

500 

47.337 

t 

25 

500 

8.8367 



5 750 

l 

150.40 


15 

750 

45.455 

i 

25 

750 

8.5141 



6 000 

! 

146.53 

! 

16 

000 

. 43.605 

l 

26 

000 

8.1927 



6 250 

! 

142.75 


16 

250 

41 .797 

1 

26 

250 

7.8725 



6 500 

! 

139.03 


16 

500 

40.036 

! 

26 

500 

7.5531 



6 750 

1 

135.43 

! 

16 

750 

38.325 

! 

. 26 

750 

7.2353 



7 000 

! 

131.87 


17 

• 000 

36.624 


- 27 

000 

6.9912 



7 250 

1 

128.40 

! 

17 

250 

35.031 

! 

27 

250 

6.7479 



7 500 

i 

125.06 

I 

17 

500 

33.512 

! 

! 27 

500 

6 .5054 



.7 750 


121.77 


17 

750 

32.070 

1 

27 

750 

6.2636 



8 000. 

1 

118.55 

! 

18 

000 

30.638 


1 28 

000 

6.0223 



8 250 

! 

115.46 

1 

18 

250 

29.316 

! 

28 

250 

5.7820 



8 500 

1 

112.41 

! 

18 

500 

28.074 

! 

1 . 28 

500 

5.5424 



8 750 

! 

109.40 

! 

18 

750 

26.840 

t 

28-750 ! 

5.3036 



0 000. 


106.47 

1 

19 

000 

25.710 

t 

29 

000 ! 

5.1355 



9 250 

1 

103.61 

1 

19 

250 

24.588 

! 

29 

250 ! 

4.9681 



9 500 

! 

100.88 

! 

19 

500 

23.570 

— ! ! 

29 

500 ! 

! 4.8012 



9.750 

I 

98.195 

1 

• 19 

750 

22.558 

! 1 

29 

750 ! 

4.6349 



! 

1 




. J 

.. .30 

000 

1 4.4692 

— * 


TABLE B-9 REFRACTI.VITY FOR ..EGLlN AFB. ANNUAL OPTICAL ATMOSPHERE 

(X = 0.555 micron) .. 


80EM16 


h,. m - ! 


h, m J 


h, m . 


1 ! 1 l 

0 

1 

274.94 


t 

10 000 

250 

1 

266.66 

J 

! 

10 250 

500 


259.36 

1 


10 500 

750 

l 

253.01 


5 

10 750- 

000 

l 

246.95 

! 

! 

11 .000 

-250 


240 .89 

I 

1 

11. 250 

1. 500. 


234.88 


! 

11 500. 

1 750 

1 

228.93 


; 

11 7^0 

2 000 

! 

223.10 

1 

J 

1?. 000 

2 250 

! 

217.48. 

1 - 

i 

12 250 

2 500 

t 

212.04 



12 500 

2-750 


206.69 


i 

12- 750 

3. 000 

! 

201.45 ... 

1 

! 

13 000- 

3 250 

! 

196.35- 

! 

1 

13 250 

3. 500 

! 

191.39 

! 

! 

13 500 

3 750 

J 

186.53 

! 

1 

13 750 

4 000 


181.74 


! 

14 000 

4 250 

! 

177.08 

! 

! 

14 250 

4 500 

! 

172.57 


! 

14 500 

4 750. 

1 

168.20 

! 


14 750 

5 000 

! 

163.91 

1 


15 000 

5 250 

i 

159.. 72 

! 

! 

15 250 

5 500 

t 

155.57 

! 

t 

15 500 

5 750 

! 

151.57 

I 

! 

15 750 

6 000 

! 

-147.69 

! 

! 

16 000 

6. 250 

1 

143.86 

1 


16 250 

6 500 

! 

140.16 

l 

! 

16 500 1 

6 -750 

1 

136.48 

l 

1 

16 750 1 

7 000 

! 

132.93 

! 

1 

17 000 

7 250 

1 

129.43 

! 

I 

17 250 I 

7 500 


_ 126.02 

1 

t 

17 500 

7 750 

! 

122.79 

l 

! 

17 750 ! 

8.000 

t 

119.59 

! 

t 

18 000 

8 250 

t 

116-43. 

! 

l 

18 250 

8 500 


113-33. 

! 

i 

18 500 

8-750 

l 

110.26 

! 

! 

18 750 

9 000. 

! 

.107.28 

1 

! 

19 000 

9 250 

1 

104.41 


! 

19 250 

9 500 

t 

101.68 

! 

1 

19 500 

9 750 

1 

99.243 

. ,1 

l 

19 750 


96.841 

! 

! 

20 000 


21.111 


94.365 

1 

! 

20 250 


20.249 


91.778 

! 

1 

20 500 


19.392 


89.083 

I 

! 

20 750 

! _ 

18.540 


86.128 


J 

2.1 000 

! 

17.793 


83.207 

1 

! 

21 250 

! 

17.051. 


80.394 - 

! 


21 500 


16.-381 


77.702 

1 

I - 

21 750 .... 


15.714 


75.134 

1 

J 

22 000 


15.051 


72.638 

! 


22 250 


14.471 


70.218 

t 

! 

22 500 

! 

13.892 


67.. 900 . 


1 

22 750 

1 

13.317 


65.607 

l 


23.000 

! 

12.744 


63.333 

! 

! 

23 250 


12.262 


61.139 


1 

23 500 

! 

11.782 


58.976 

! 

! 

23 750 

1 

11.304 


56.862 

t 

1 

24 000 

! 

10.828 


54.803 

I 

! 

24 250 

! 

10.428 


52.835 



... 24 500 

! 

10.029 


50.903 


! 

24 750-.. 

— ! 

9.6328 


49.020 

t 

1 

25 000 

i 

9.2378 


47.192 

! 

! 

25. 250 

i 

8.9086 


45.412 

1 

! 

25 500 


8.5810 


43.672 


1 

25 750 

! 

8.2544 


41 .974 

! 

! 

26 000 

1 

7.9290 


40.318 

1 

! 

26 250 

! 

7.6052 


38.659 

l 

! 

26 500 

! 

7.2823 


37.085 

I 

! 

26 750 

! 

7.0333 


35.560 

! 

! 

27 000 

1 

6.7853 


34.088 

! 

t 

. 27 250 

1 

6.5384 


32.671 

1 


27 500 

! 

6.2921 


31.259 

! 

1 

27 750 

! 

6.0468 


29.932 



.... 28-000 


5.8023 


28.613- 

1 

1 

28 250 

1 

5.5587 


27.399 

1 

! 

28 500 

! 

5.3162 


26.251 

! 

I 

28 750 

1 

5.1471 


25.109 

! 

I 

29 000 

l 

4.9788 


24.057 

! 

l 

29 250 

! 

4.8110 


23.-012 

1 


29 500. 

1 

4.6438 


22.059 

! 

1 

29 750 

! 

4.4772 



! 

! 

30 000 

! 

4.3111 
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TABLE B-10,- REFRACTIVITY FOR ASCENSION FEBRUARY OPTICAL ATMOSPHERE 


(X s 0.555- raicran) 


I 

I- h, m 


N-lO 6 


! 


1 

l 

1 

_h, 

ra 

N-10 6 



h, m 


! 

N-10 6 ! 

1 

! 

\ 

10 

ooo 

95.402 



20 

000 


! 

21.664 1 


10 

250 

92.819 



20 

250 


20.710 ! 


10 

500 

90.294 



20 

500 


19.766 l 

1 

t 

10 

750 

87.828 



20 

750- 


18.918 l 

11 

000 

85.412 



21 

000 


18.078 ! 

1 

11 

250 

83.054 



21. 

250 


17.2.44 1 

t 

11 

500 

80.649 



21 

500 


16.523 1 

! . 

11 

750 

78 . 380 



21 

750 


15.808 I 

12 

000 

76.163 



22 

000 


15.098 ! 

! 

12 

250 

73.988 



- 22- 

250 


14.482 -.! 


12 

500 

71 .823 



22 

500 


13.871 l 


12 

750 

69.684 



22 

750 


13.265 ! 


13 

000 

67.604 . 



23 

000 


12.739 ! 

! 

13- 

250 

65.526 



23 

250 


12.217 ! 

1 

13 

500 

63.492 



23 

500 


1 1.697 ! 

i 

13 

750 

61.466 



23 

750 


11.181 l 

1 

! 

14 

000 

59.464 



24 

000 


10.750 l 

14 

250 

57.512 



24 

250 


10.322 l 


14 

500 

55.575 



24 

500 


9.8963 1 


14 

750 

53.665 



24 

750 


9.4732 l 

1 

15 

000 

51.794 



25 

000 


9.1223 1 

1 

15 

250 

49.967 



25 

250 


8.7734 ! 


15 

500 

48.196 



25 

500 


8.4269 ! 

! 

15 

750 

46.448. 



25 

750 


8.0818 ! 

! 

16 

.000 

44.705 



26 

000 

1 

7.7387 l 


16 

250 

42.970. 



26 

250 


7.3978 1 

1 

16 

500 

41.245 


- ! 

26 

500 . 

~~ t 

7.1367 ! 

l 

16 

750 

39 . 554 



26 

750 


6.8769 1 


17 

000 

37.883 



27 

000 


6.6184 ! 

J 

17 

250 

36.240 



- 27 

250 

t 

6.3612 1 


17 

500 

34.601 



27 

500 


6.1054 -l 


17 

750 

33.036 



27 

750 


5.8509 1 

l 

18 

000. 

31.528 


„ l 

28 

000 


5.5978 ! 

t 

18 

250 

. 30.102 



28 

i 250 


5.345-9 l 

! 

18 

500 

28.688 



28 

i 500 


- 5.1732 1 

1 

18 

750 

27.389 



28 

l 750 


5.0014 ! 

l 

19 

19 

1 000 

26.102 



25 

1 000- 


4.8300 t 

1 

i. 250 

24.934 



25 

1 250 


4.6596 1 

l 

l 

19 

19 

1 500 
1-750 

23.775 

22.715 

1 

I 

i 

! 

29 500 
29 750 


4.4897 « 
4.3203 l 

t 


l 

! 

30 000 

! 

4.1518 ! 


0 

250 - 

500 

750 

000 

250 

500 

750 

000 


2 

2 

2 

3 

3 

3 

3 

4 
4 
4 

4 

5 
5 

-5 

5 

6 
6 
6 
6 
7 
7 
7 
7 


250 
50 C 
750 
000 
250 
500 
750 
000 
250 
500 


9 

9 

9 

9 


1 


750 - l 


000 
250 
500 
750 
000 
250 
.500 
750 
000 
250 
500 
750 
8 000 
8 250 
8 500 
8 750 
000 
250 
500 
750 


267.06 
261.95 
256 .31 

250.53 
244.60 

238 .54 
232.28 
225.78 

219.59 
213.94 
208.74 
203.70 
198.81 
194.05 
189 .37 
184.76 
180.22 
175.68 
171.11 

166.59 
162.17 
157.84 
153-71 
149.73 
145.80 

142.04 
138.34 
134.79 
131 .30 
127.92 
124.58 
121.29 
118.13 
115.02 
111.. 99 

109.05 
106.19 
-103-45 

100.72 

98.039 


8QFM16 


TABLE B-1 1 .- REFRACTIVITY .FOR ASCENSION SEPTEMBER OPTICAL ATMOSPHERE 

(X = 0.555 micron) _ 



0 

- 270.37 

250 

265.22 

500. 

259.44 

750 

253.69 

000 

247.82 

-250 

241.85 

500 

235 . 13.. 

750. 

227.11 

000 

219.76 

250 . 

213.84 

500 

208.74 

-750 

203-.77 

000 

198. 94 

250 

194.24 

500 

189.62 

750 1 

185.04 

000 

180.49 

250 1 

175.94 

500 

171.35 

750 ! 

166.80 

000 1 

!- 162.38 

250 1 

158.06 

500 ! 

! 153.94 

750 ! 

149.96 

000 ! 

1 146.01 

250 ! 

142.23 

500 ! 

138.50 

750 ! 

134.95 

000 ! 

131.46 

250 1 

128.06 

500 ! 

124.67 

750 l 

121.26 

000 ! 

117.99 

250 ! 

1-14.82 

•500 ! 

111.76 

750 ! 

-108.91 

000 ! 

106 ..17 

250 l 

103.53 

500 - l 

100.90 

750 I 

- 98.246 


10 000 
10 250 
10 500 

10 750 
11- 000 

11 250 
1.1 500 

1 1 750 

12 000 
12 250 
12 500 

12 750 

13 000 
13 250 
13 500 

13 750 

14 000 
14 250 
14 500 

14 750 
-15 000 

15 250 
15 500 

15 750 

16 000 
16 250 
16 500 

16 750 

17 000 
17 250 
17 500 

17 750 

18 000 
18 250 
18 500 
18- 750 
.19 00O 
19 250 
19 500 
19 750 


N ♦ 10 6 


95.612 
93.019 
90.474 
87.9-85 

-85.555 
83.176 
80.753 
78.457 
76.199 
73.986 
71.769 
69.609 
67.467 
65.350 
63.318 
61.277 
59.237 
57.170 
55.112 
53.102 • 
51.166 
49.309 
47.600 
45.913 
44.214 
42.495 
40.762 
39.031 
37.323 
35.655 
33.998 
32.429 
30.938 
29.464 
28.114 
26.8561 

25.612 
24.487 
23.373 
22.378 


20. 0OO 1 

20 250 J 
20 500 ! 
20 750 ! 

21 000 l 
21 250. ! 
21 500 ! 

21 750 ! 

22000 ! 

22 250 I 
22 500 !. 

22 -750 - ! 

23 000 I 

23250 ! 
23 500 ! 

23 750 I 

24 000 ! 

24 250 ! 

24 500 ! 

24 750- ! 

25 000 ! 

25 250 ! 

25 500 ! 

25 750 I 

26 000. 1 
26 250 I 
26 500 ! 

26 750 ! 

27 000 l 

27 250 ! 

27 500 ! 

27 750 ! 

28 000 ! 
28 250 i 
28 500 ! 

28 750 ! 

29 000 I 

29 250 ! 

29 500 l 

29 750 1 

30 000 ! 


n-io£ 


21.391 

20.510 

19.633 

18.762 



80FM16 


TABLE B-12.- REFRACTIVITY for ascension annual optical atmosphere 

(X = 0.555 micron) 



h, m 

T~ 

! 

N-.1Q 6 

I - 
! 

1 

! 

1 

! 





! 

1 


0 

! 

268.38 

1 

l. 


250- 

! 

263.35 

! 

1 


500- 

! 

257.81 

! 

!- 


750 

1 

252.18 

! 

! 


1 000 

! 

246 .27 

! . 

t- 


1 250- 


240.11 

! 

l 


1 50-0 


233.59- 

1 

! 


1 750 

! 

226.59 

l 

1 


2.000 


219.99 

! 

l 


2 250 


214.19 

! 

! 


2 500 

! 

208 .93 

t 

• 

! 


2 .750 


203.84 

t 

t 


3 000 


198.88. 

1 

! 


3 250 

l 

194.02 

! 

! 


3 500 - 

! 

189.24 

! 

! 


3 750 

1 

184.52 

! 

! 


4 000 

t 

- f 

179.88 

! 

! 


4 250 

! 

175.31 

! 

! 


4 500 

; 

170.82 

! 

1 


4 750 

! 

166.43 

1 

! 


5 000 

1 

162.14 

1 

! 

J 

5 250 

! 

157.90 

! 

! 


5 500 

j 

153.82 

.! 

! 


5 750 

1 

149.85 

! 

t 


_ 6 000 

! 

145.92 

1 

! 


6 250 

! 

142.14 

! 

! 


6 500 

! 

138.42 

1 

! 

1 

6 750~ 

_ J 

134.85 - 

l 

S 


7 000- 

! 

131.33 

! 

! 


7 250 

l 

127.95 

! 

! 


7 500 

l 

124.59 

! 

t 


7 750 

! 

121.28- 

! 

! 


.8 000 


118.11 

1 

1 


8 250- 


114.99 

l 

l 


8 500 

1 

111.95 

! 

1 


8 750 


109.02 

! 

1. 


9 000 

». 

106.17. 

J 

1 

1 _ 

9 250 


103.45 

l 

! 


. - 9 500 

! 

100.75 

! 

t 


9 750 

\ 

98.115 

I 

! 

! 

1 


h, m_ 


10 000 
10 250 
10 500 

10 750 

11 000 
11 250 
1-1 500 
11. 750- 
12 000 
12 250 
12 500 

12 750 

13 000. 
13 250 
13 500 

13 750 

14 000 
14 250 
14 500 

14 750 

15 000. 
15 250 

15 500 
15. 750 

16 000 
16 250 
16 500 

16 750 

17 000 
17 250 
17 500 

17 750 
18- 000 

18 250 
18 500 . 

18 750 
.19 000 

19 250 
19 500 
19 750 


N • 1.0^ 


95.520. 

92.953 

90.405 

87.890 

35.342 

82.845 

80.314 

77.968 

75.728 

73.578 

7-1.470 

69 . 408 

67.409 
65.400 
63.426 

61.433 

59.433 

57.409 
55.385 
53-407 


28.531 

27.234 

25.950 

24.783 

23.627 

22.588 


20 ooa 
20 250 
20 500 
20- 750 

21 000 
21. 250 
2.1 500 

21 -750 

22 .000 
22 250 
22 500 

22 750 

23 000 
23 250 
23 500 

23 750 

24 000 
24 250 
24 500 
24 750 


21.559 ! 

20.631 t 
1-9.711 l 
18.873 l 
18.042 I 
17.220 l 
16.500 l 
15.787 ! 

15.080 l 
14.484 ! 

13.891 ! 

13.301 l 
12.793 ! 

12.288 t 
11.785 1 

11.283 l 
10.857 ! 

10.433 l 
10.012 ! 
9.5923 ! 


. 51.490 

j 


...25 000 ! 

9-1755 * 

— 49.646 

! 

! 

25 250 ! 

8.8403 I 

. 47.919 

1 


25 500 ! 

-8.5069 l 

46.227 

! 


25 750 ! 

8.1752 ! 

44.536 

j 

! 

26. OOO ! 

7.8452 l 

42.842 

! 

! 

26 250 l 

7.5170 J 

41.143 

! 


26 500 ! 

7.1904 ! 

39.456 


! ..... 

26 750 ! - 

6.9429 ! 

37.785 

1 


. 27 0.00 ! 

6.6964 ! 

36.137 

l 

1 

27 250 ! 

6.4506 1 

34-. 497 

! 


27 500 ! 

6.2062 l 

32-922 

1 

! 

27 750 ! 

5.9625 l 

31.412 


! 

28 000 l 

5.7201 ! 

. 29.914 

! 

I 

28 250 ! 

5.4787 ! 


28 500 

28 750 

29 000 
29 250 
29 500 
29 750 
30.000 


TABLE B-13.- REFRACTIVITY FOR KWAJALEIN MAY OPTICAL ATMOSPHERE 

(X s- 0.555 micron) 


80FM1.6 


h, jn 

! 

1 

1 

N-10 6 

l 

_h> m 

D 

! h, m 

! 

0 


264.95 

! 

1 

10.-000 

... 94.938. L. 

1 20 000 

250 

1 . 

259.52 


10 250 . 

N/A l 

! 20 250 

500 

! 

253.90 

1 

10 500 

89.899 l 

! 20.500 

750 

! ... 

248.15 


10 750 

87.461- 1 

! 20 750 

1. 000. 


242.33 

1 

11 .000. 

85.080 1 

! 21 000 

1 250 


236.48- 

! 

11 250 

82.761 I 

1 21 250 

1 500 


230.. 64 

! 

11 500 

80.489 ! 

i 21 500 

1 750 

! 

224.88 

V 

17 750 

.. 78.265 I- 

1 21 750 

2 000 

! 

219.25 


12 000 

76.077 I 

! -22 000 

2 250 

1 - 

213.75- 

f 

12 250' 

73.926 ! 

i . 22.250 

2 500 

I 

208.42 

l 

12 .500 

71.805 ! . - 

! 22. 500 

2 750 

_ [ 

203.24 

! 

12 750 

69.7.38 1 

l 22 750 

3 000 


198.19 

1 

13 000 

67.700 ! 

1 23 000 

3 .250 

! 

193.28 


1.3 250 

65.697 ! 

! . 23 250. 

3 500 

! 

188.49 


13 500.. 

63.713 ! 

I 23 500 

3 750 


183.79 


13.750 

61.762 I. 

! 23 750 

4 000 


179.21 

! 

14 000 

59.851 1 

! 24 000 

4 250 

! 

174.71 

! 

14 250 

57.970. 1 

! 24 250- 

4 500 

t 

17a. 33 

! 

14 500 

56.099 I 

1 24 500 

4 750 

1 

165.98 

! 

14 750- 

54.281 ! 

I - 24 750 

5 000: 

! 

161 .69 

! 

15 000. ! 

52.482 I 

! 25 000 

5 250 

1 

157.52 


15 250 - ! 

50.680 . I - 

! 25 250 

5 500 

1 

153.44 

! 

15 500 

48.900 l 

! 25 500 

5. 750 

! 

149.46 


15 750 1 

47.150 t . 

1 25 750 

6 000 

! 

145.57 

! 

16 000 

45.397 ! 

! .... 26 000 

6 250 

1 

1 4 1 .77 


16 250 ! 

43.636 ! 

! 26 250 

6 500 

l 

138.06 


16 500 

41.876 ! .... 

I 26 500 

6 750 

1 

134.52 


16 750 

40.120 ! 

I 26 750 

7 000 

! 

130.96 

! 

17 000 

38 . 372 l 

t 27 000 

7 250. 

1 

127.43- 


17 250 

36.646 ! 

! 27 250 

7 500 

l 

124.08 

1 

17 500 

34.965 ! 

t 27 500 

7 750 


120.84. . 

! 

17 750 

33.347 I 

J 27 750 

8 000 

I „ 

117.63 

t 

18 000 

31.774 ! 

1 28-000 

8 250 

1 

114.52 

l 

18 250 

30.231 !- 

i 28 -250 

8 500 


111.49 

1 

18 500 

28.774 1. 

l 28 500 

8 750 

I 

108.54. 

- I 

18 750 _ 

- 27.371 1 

! 28 750 

—9 000 

l 

105.70 


19 000 

26 .073 ! 

! 29 000 

9 250 


102.92 

! 

19 250 

24.831 ! 

1 29 250 

9 500- 

I 

100.20 


19 500 

23.686 ! 

l 29 -500 

9 750 

! 

97.547 

!- 

19 7.50 

22.599 1 

I 29- 750 


1 


! 


I 

! 30 000 


I 

! N* IQ* 3 
! 


! 21 .535 l- 

! 20.623 I- 

! 19.738 l 

! 18.858 1 

! 18.065- I 

! 17-288 ! 

! 16.540 I 

! 15.859 I 

! 15.184 t 

1 14.537 l 

! 13.952 ! 

! 13.370 ! 

! 12.732 l 

I 12.290 l- 

t 11.800 ! 

1 11.311 t 

l 10.826 ! 

I 10.413 i 

! 10.007 t 

l 9 . 6044 f 

! 9.2037 t 

! 8.8138 ! 

I 8.4712 ! 

! 8.1323 5 

! 7.7969 1 

l 7.4647 I 

l 7.1364 ! 

I 6.8319 I 

l 6.6100 ! 

! 6.3886 l 

! 6.1674 ! 

!. 5.9460 ! 

! 5.7250 ! 

! 5.5038 l 

! 5.2830 l 

! 5.0839 l 

! 4.9206 ! 

I 4.7579 ! 

I 4.5961 ! 

! 4.4348 I 

! 4.2741 1 




TABLE B-14.- REFRACTIVITY FOR KWAJALE IN. DECEMBER OPTICAL ATMOSPHERE 

(X = 0.555 micron) 


80FM16 


f 


V 



t 


1 




h, o . ! - N* 10^ 


0 

1 

1 

! 

264.71 

250 

! 

259.26-- 

500- 


253.70 

750 

! 

248 . 04 . 

1 000 

1 _ 

. 242.31 

1. 250. 

l 

236.49 

1.500 

I 

230.67 

1 750. 

l 

224.80 

2 000 


-219.00 

_2 250 

-I 

213.41- 

2 .500 

! 

208.03 

2 750 


202.79 

3 000 

! 

197.69- 

3 250 

1 

192.71 

3 500 


187.88 

3 750 

l 

183.16 

4 000 

! 

178.57 

4 250 

! 

174.57 

4 500 

! 

169.71 

4 750- 

! 

165.41 

5 -000 

1 

161.19 

5 250 

! 

157.07 

5 500 

1 

153.05 

5-750 

! 

149.13 

6 000 

! 

145.30- 

6 250 


141.52 

6 500 

! 

137.82 

6 750 

! 

- 134.31 

7 000 

1 

130.79 

7 250 

! 

127.38 - 

7 500 

1 

124.01 

7 750 

! 

120.68 

8 000 

1 

117.49 

8 250 

! 

114.40- 

8 500. 

J 

111.. 39 • 

8 750 

! 

108.46 

9 000 

1 

105.60 

9 250 

1 

102.81 

9 500. 

1 

100. 08 

9 750 


97.419 


1 


h, m ... 

1 

! 

N-10 6 . 

10 000 

! 

94.822- 

10 250 

! 

92.281 

10 500 


89.790 

10 750 

! 

87.356 

11 000 


84.983 

11 250 

1 

82.653 

11 500 

! 

80.371 

-.11 750 


78.138 

12 000 


75.949 

12 250 


73.798 

12 500 

! 

71 .681 

12 750 

1 

69.627 

13-000 

! 

67.601 

13 250 

! 

65.622 

13. 500 

! 

63.667 

13-750 

1 

61.745 

14 000. 

l 

59.858 

14 250 

! 

58 . 000 

14 500 

! 

56.132 

14 750 . 

1 

54.337 

15 000 

! 

52.578 

15 250 

1 

50.823 

15 500 . 

! 

49.096 

15 750 


47.428 

, 16 000 

! 

45.761 

16 250 

! 

44.075 

16 500 

! 

42.368 

16 750 

I 

40.644 

17 000 

I 

38.924 

17 250 

! 

37.188 

17 500 

! 

35.474 

17 750 

1 

33.829 

18 000- 


32 . 305 

18 250 

t 

30.562 

18 500 


29.025 

18. 750 

! 

27.556 

19 000 

! 

26.205 

19 250 


24.931 

1-9 500- 

l 

23.744 

19 750 

l 

22.638 


h, m ! NvIO*? ! 

t I 


20 

000 

! 

_ 21.598 


20- 

250 

t 

—20.618 


20 

500 

! 

19.709 


20 

750 

! 

18.817 


21 

000 

! 

18.024 


21... 

250. 

!- 

17.236 


21 

500 

! 

16.498 


21 

7-50 

1 

15.811. 


22 

000 

! 

15.127 


22 

250 

1 

14.493 


22 

500 

!. 

13.903 


22- 

750 

1 

13.315 


23. 

000 

! 

12.743 


23 

250 

t 

12.245 


23 

500 

t 

M.74* 

1 

23 

750 

! 

• 1.254 


24 

000 

!- 

10. .79 


24 

50 

! 

i 0.370 


24 

500 


9.9620 


24 

750 

5 

9.5564 


25 

000 

1 

9.1529 


25 

250 

j 

8.7866 


25 

500 

! 

8.4615 


25 

750 

1 

8.1375 


26 

000 

! 

7.8152 


26 

250 

t 

7.4948 


26 

500 

l 

7.1756 


26 

750 

! 

6.9029 


27 

000 

1 

6.6598 

! 

27 

250 

! 

6.4177 


27 

500 

t 

6.1767 


27 

750 

1 

5.9366 


28 

000 

l 

5.6975 


28 

250 

! 

5.4594 


28 

500 

! 

5.2225 


28 

750 

I 

5.0502 


29 

000 

! 

4.8839 


2 fi 

250 

! 

4.7181 


29 

500 

! 

4.5531 


29 

750 

< 

i 

4.3885 


30 

000 


4.2240 





80FM16 


TABLE B"15.- REFRACTIVITY FOR KWAJALEIN ANNUAL OPTICAL ATMOSPHERE 

(X = 0.555 mioronX. 


• — 

h, m _ 

l 

! 

! 

N? 10 6 J 
! 

1 

4 h, ra 

! 

I 

N • 1 0- 6 — 

1 1 
! 1 

.. h, ra i 

N‘10 6 



0 

! 

1 

! 

264... 79 ! 

l 

! 10 000 

"T 

i 

94.915 


20 000- 1 

21.615 



250 


259.39 ! 

1 10 250 

! 

92.376 

! t 

20 250- 1 

20,649 


! ~ 

_ 500 

! 

253.81 

1 .10 500. 


89.891 

! - ! 

20 500 ! 

19.-766 


1~ 

750. 

t — 

-248.11- t 

t 10-750 


87 . 459 

t i 

20 750 ! 

-18.390 


!. 

1 000 

1 

242.33. 1 

! U 000 

! 

85,084 


21 000 ! 

18.100 



1 -250. 


236.51 ! 

i ll 250... 

! 

82.762 

i i 

* i 

21 250 ! 

17.328 



1 500 

l 

230.71- L 

I 11 500 

I- 

N/A 

! i 

21 500- ! 

16.582 



1 750 . 


224.97 . 1 

! i i 750 

t 

N/A 

1 I 

21 -750. 1 

15.904 


I ..... 

2 000 

! 

219.31 ! 

i 12000 

! 

76.057- 


22 000 ! 

15.231 



2-. 250 


213.76 . ! 

I 12 250 

! 

73.905 

! i 

22 .250 l 

- 14.584 



*2 500 

! 

208.36 l 

I 12 500 

! 

71 -784 


22 500 ! 

13.999 



2. 750 

! 

203.10 ! 

! 12 750 


69.715 

1 i 

22 750 ! 

13.417 



3 000 

1 

198.03 ! 

! 13 000 


67.680 

i ! 

23 000 ! 

12.840 



3 250 


193.10 ! 

i 13 250 

! 

65.684. 

1 I 

23 250 1 

12.335 



3 500 

1 

188.31 1 

l 13 500 

! 

63.708 

1 .... J 

23 500 1 

11.843 



3 750 

I 

183.65 I 

l 13 750: 

! 

61,774 

1 i 

23 750 ! 

11 . 354 



4 000 

1 

t 

179.07 l 

l 14.000 

! 

59.876 

t l 

24 000 ! 

10.867 



4 250 

!_ 

174.56 ! 

! 14 250 

! 

58.008 


24 250 ! 

10.454 


I « 

4 500 

! 

170.15 ! 

! 14 500 

! 

56.150 


24 500 ! 

10.049 


I . 

4 750 

! 

165.80 1 

1 14 750 

1 

54.340 

! 1 

24 750 ! 

9.6465 



5 000 

! 

161 .54 ! 

I 15 000 

! 

52.543 


25 000 ! 

9.2457 


! . 

5 250 

! 

157.38 ! 

! 15 250 

! 

50.741 


25 250 ! 

8.8597 



5 500 

! 

153.32 l 

! 15 500. 

j 

48.957 

! ! 

25 500 ! 

8.5352 



5 750 

! 

149.34 ! 

I -15 750 

I 

47.200 

! t 

25 750 i 

8.2123 



6 000 


145.47 l 

! 16 000 


45.428 


26 000 ! 

7.8910 



6 250 

! 

141.68 I 

i 16 250 

t 

43.646 

! -I 

26 250 i 

7.5714 



6 500 


137.97 1 

! 16 500 

t 

41,864 

! I 

26 500 ! 

7.2533 



6 750 

1~ 

134-40 ! 

! 16 750 

l 

40.085 

I ! 

26 750 ! 

6.958V 


! * 

7 000- 

! 

130.85 I 

1 17 000 

! 

38.305 


27 000 ! 

6.7155 



7 250 

t 

127.35 ! 

! 17 250 

! 

36.554 

1 i 

27 250 ! 

6.4741 



7 500 


124,01 ! 

! 17 500 

! 

34,861 

! ! 

27 500 ! 

6.2339 



7 750 


120.79 1 

l 17 750 

! 

33.237 

! ! 

27 750 l 

5.9947 



8 000 

t 

117.59 l 

! 18 000 

! 

31 .667 

t i 

28 000 l 

5.7562 



8 250 . 

1 

114.49 l 

1 18 250 

1 

30.138 

! i 

28 250 l 

5.5191 


1 

8-500 

t 

111,47 l 

! 18 500 

! 

28.697 

t i 

28 500 ! 

5.2830 



8 750 


108,53 1 

. ! 18 750 

1 

27-310 

i 1 

28 750 ! 

5.0880 



9 000 

! 

105.67 ! 

l 19- 000 

l 

26.041 

1 1 

29 000 ! 

4.9232 



9 250 

! 

102.88 J 

! 19 250 

! 

24.820 

i ! 

29- 250 ! 

4.7590 



9 500 

1 

100.16 ! 

! - 19 500 

! 

23.691 

1 ! 

29- 500 ! 

4.5951 



9 750 

1 

97.510 l 

! 19 750 

! 

22.614 

j. i 

29 750 ! 

4.4321 




! 

I 

! 

1 


1 l 

30 000 ! 

4.2695 



B-16 
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TABLE B-16.- REFRACTIVITY FOR WALLOPS -MARCH OPTICAL ATMOSPHERE 

(X-» 0.555 miorort) 


h, m 

1 

l 

! 

N’10 6 

i i 
! 
I 

h, m 

0 

I 

1 

290.21 

1 

! 

10 000 

250 

1 

281 *80 


10 250 

500. 


274.20 

! 

10 500 

750 

I 

266.99 

! 

10 750 

1 000 

l 

259,76. 

I 

11 000 

1 250 

! 

252.28- 

! 

11 250 

1-500 

1 

245.12 


11 500 

1 750 

! 

238.28 

I 

11 750 

2 000 


231 .52 

„ | 

12 000 

2.250 

! 

224.99- 


12 250. 

2 500 

!- 

218.77 

t 

12. 500 

2 750 


212.86 


12 750 

3 000 

! 

207.14 

; ( 

13 ooo. 

3 250 

! 

201.47 


13 250 

3 500 

! 

195.98 

! 

13 500 

3 750. 

1 

190.71 

! 

13 750 

4 000 

! 

185.64 


14 000 

4 250 

! 

180.75 

1 

-14 250 

4 500- 

! 

175.99 


14 500 

4 750 

! 

171.30 

! 

14 750 

5 000 

1 

166.63 

! 

15 00.0 

5 250 

! 

162.02 


15 250 

5 500 


157.64. 

I 

15 500 

5 750 - 


153.51 

i - 

15 750 

6 000 

; 

149.43 

! 

16 000 

6 250 


145.50 

! 

16 250 

6 500 

I 

141 .63 

! 

16 500 

6 750 

I 

137.78 

! 

16 750 

7 000 

! 

134.07 

! 

17 000 

-7 250 


130.43 ! 

! 

17 250 

7 500 


126.85 

! 

17 500 

7 750 

! 

123.37 ! 

! 

17 750 

8 000 


119.88 _ ! 

! 

18 000 

8 250 


116.33 1 

! 

18 250 

8 500 

I 

112.91 1 

1 

18 500 

-8 750 

1 

109.57 ! 


18 750 

9 000 

! 

106.32 1 

! t 

19 OOO 

9 250- 

! 

103.32 2 


19 250 

9 500 

1 

100.39 I 

: i 

19 500 

9 -750 

I 

I 

97.405 ! 

! 


19 750 


N-10 6 - 

1 

l 

1 

1 

! 

h, in 

I 

1 

1 

N*10 6 


94.334 

! 

! 

! 

20-000 

! 

I 

20.033 


91.179 

1 

1 

20 250 


19.235 


87.885 


I 

20 500 


18.439 


84.606 

1 

! 

20 750 


17.723 


81.392 

! 

! 

-21 OOO 

I 

17.009 


78.282. 

! 

i 

21 250 


16,363 


76— 29 1 

! 

! 

21 500 

I 

15.718 


72.369 

! 

! 

21 750. 

! 

15.075 


69.546 

! 

! 

22 OOO 

! 

14.515 


66.914 

! 


22 250 

! 

13.955 


64.371 

! 

! 

22 500 

! 

13.395 


6l .950 

! 

! 

22 750 

J 

12.837 


59.675 

1 

! 

23 OOO 

! 

12.353 


57.462 

! 

! 

23 250 


11.870 


55.308 

! 

! 

23 500. 

.... J 

-11.389 


53.208 

! 

! 

23 750 

! 

10.910 


51.184 

! 

1 

24 OOO 

I 

10.502 


49.244 

! 

! 

24 250 

! 

10.096 


47.431 

! 

! 

24 500 

! 

9.6921 


45.683 - 

! 

! 

24 750 

1 

9.2893 


43.931 

1 

! 

25 OOO 

l 

8.9599 


42.304 

1 

! 

25 250 

! 

8*6318 


40.734 

! 

! 

25 500 - 

1 

8.3041 


39.215 

I 


25 750 

! 

7.9774 


37.750 

! 


26 OOO 

- » 

7.6515 


36.333 

! 

! 

26 250 

! 

7.3265 


34.967 

! 


26 500 

! 

7.0772 


33.598 

! 

I 

26 750 

! 

6.8285 


32.311 


I - 

27 OOO 

! 

6.5803 


31.078 

I 

I — 

27 250 

! 

6.3326 


29.844 

! 


27 500 

! 

6.0855 


28.684 

! 

! 

27 750 


5.8390 


27.582 

! 

! 

28 OOO 

! 

5.5930 


26.481 

1 

1 

28 250 

1 

5.3476 


25.459 

l 

l 

28 500 

! 

5.1737 


24.437 

I 

! 

28 750 

! 

5.0003 


23.497 

! 

! 

29 OOO 

! 

4.8277 


22.557 

I 

! 

29 250 


- 4.6555 


21.694- 

! 

! 

29 500 

1 

4.4842 


20.831, 


1 

29 750 

! 

4.3133 



! 

! 

30 OOO 

! 

4.1433 



B -17 
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TABLE B-17.- REFRACTIVITY FOR WALLOPS JULY OPTICAL ATMOSPHERE 

(X = 0.555 micron) . 


h, m.. . 

T" 

1 

N-10 6 

1 

‘l 

1 

! 

h f a 

N*1Q 6 

0 

! 

269.61. 

1 

! 

10 000 

95.446 

250 

I 

263.77 



10 250 

92.837 

500 

! 

257 .37 

l 

1 

10 500 

90.281 

750 


251.1$- 

l 

! 

10 730 

87.777 

1 000 

I 

245.21 


! 

11 000 

85.332 

1 250 

! 

239.43 

J . 


11 250 

82.921 

1 500 - 


233.86 



11 .500 

80.527 

1 750 


228.31 

! 

\ 

VI "'50- 

78.093 

2 000- 

1 

222.87 

1 

i 

12 000 

75.721 

2* 250 

l 

217.49 

l 

i 

12 250 

73.371 

2 500 


212.07 

! 


12 500 

71.003 

2 750 

! 

206 . 54 

1 

! 

12.750 

68.700 

3 000 


201 ..08 

l 

t 

13 000 

66.434 

3 250 

I 

195.86 


! 

13 250 

64.265 

3 500 

l 

190.89 


1 

13 500 

62.123 

3 750 

1 

186.11 

l 

l 

13 750 

60.009 

4 000 

' 

181 .48 

1 

! 

14 000 

57.933 

4 250 

! 

176.91 

! 

! 

14 250 

55.864 

4 500 

! 

172.35 

i 

! 

14 500 

53.805 

4 750. 

! 

167.82 

l 

! 

14 750 

! 51.772 

5 000 

! 

163.40 

! 


15 000 

! 49.765- 

5 250 

1 

159.05 

! 

! 

15 250 

1 47.799- 

5 500 

! 

154.88 

1 


15 500 

1 45.865 

5 750 

1 

150.84 

! 

1 

15 750 

1 43-991 

6 000 

! 

146.87 

1 


16 000 

! 42.177 

6 250 

I 

143.04- 

l 

! 

16 250 

l. 40.432 

6 500 


139.26 

l 

t 

16 500 

! 38.755 

6 750 

l 

135.58 

! 

l 

16 750 

l 37.151 

7 000 

l 

131 .95 - 

1 


17 000 

! 35.618 

7 250 

1 

128.48 


! 

17 250 

l 34.091 

7 500 

I 

125.08 

! 

1 

17 500. 

1 32.672 

7 750 

l 

121 .82- 

1 

1 

17 750 

J 31.326 

8 000 


118.70 

1 


18 000 

t 29.988 

8 250 

1 

115.61 

l 

1 

18 250 

l 28.747 

8 500 

I 

112.55 

l 

! 

18 500 

! 27.577' 

8.750 

I 

109.50 - 

— 1 

1 

18 750 

l 26.411 

9 000 

! 

106.57 

1 

1 

19 000 - 

! 25.339 

9 250 

1 

103.66 

I 

I 

19 250 

1 24.271 

9 500 


100.86 

1 

! 

19 500 

l 23.295 

9 750 

1 

98.117 

l 

l 

1 

19 750 

l 22.323 

! 


h, m 


N * 10* 


20 000 
20 250 
20 500 

20 750 

21 000 ■ 
21 250 
21 500 

21 750 

22 000 
22 250 
22 500 

22 750 

23 000 
23 250 
23 500 

23 750 

24 000 
24 250 
24 500 

24 750 

25 000 
25 250 
25 500 

25 750 

26 000 
26 250 
26 500 

26 750 

27 000 
27 250 
27 500 

27 750 

28 000 
28 250 
28 500 

28 750 

29 000 
29 250 

29 500 
- 29 750 

30 000 


21.438 
20.557 
19.746 
18.939 
18.136 
17.416 
16.702 
16.. 065 
15.431- 
14.800- 

14.260 
13.719 
13.181 

-12.643 

12.177 

11.713 

11.260 
10.788 
10.395 
10.003 


9.6125 ! 


9.2236 

8.8368 


8.5307 5 


8.2255 t 
7.9210 l 
7.6172 1 
7.3146 I 
7.0123 t 
6.7796 I 
6.5473 l 
6.3159 I 
6.0846 ! 
5.8539 l 
5.6236 ! 
5.3941 
5.1649 
4.9999 


l 
I 

4.8358 ! 


4.6724 

4.5097L 


B-18 
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TABLE 8-18.- REFRACTIVITY FOR WALLOPS ANNUAL OPTICAL ATMOSPHERE 

(X s Q.555 inlGron) 


, m 

N • 10 6 

! 1 
1 1 
1 1 

1 

h, m I 

1 

! 1 ! 1 


0 

280.10 

1 

10 000 


250 

273.12 

! 

10 250 


500 

265.80 

1 _ _ 

10 500 


750 

258.80 

I 

10 750 

1 

000 

252.08 

l 

11 000 

1 

250 

245.68 

! 

11 250 

1 

500 

239.26 

i 

11. 500 

1 

750 

232.68 

1 

11 750 

2 

000 

226.46 

l 

12 000 

2 

250 

220.96 

1 

12 250 

2 

500 

215.47 

! 

12 500 

2 

750 

209.81 

1 

12 750 

3. 

000 

. 204.20 


..13 000 

3 

250 

- 198. 68 

1 

13 250 

3 

500 

193.34 

! 

13 500 

3 

750 

188.22 

I 

13 750 

4 

000 

183.31 

I ... 

14 000 

4 

250 

178.54 

I 

14 250 .. 

4 

500 

173.87 

I 

14 500 

4 

750 

169.32 

! 

14 750 

5 

000 

164.90 

! 

15 000 

5 

250 

160.55 

! 

15 250 

5 

500 

156.39 


15 500 

5 

750 

152.38 

! ! 

15 750 

6 

000. 

148.42 

1 

16 000 

6 

250 

144.61 

l ! 

16 250 

6 

500 

140.82 


16-500 

6 

750 

137.11 


16 750 ! 

7 

000 

133.46 

! 

17 000 

7 

250 

129.93 

t 

17 250 ! 

7 

500 

126.46 

! 

17 500 

7 

750 

123.12 

1 

17 750 ! 

8 

000 

119.80 

l 

18 000 

8 

250 

116.52 

1 

18 250 

8 

500 

113.27 

l 

18-500 

8 

750 

110.13 

t 

18 750 

9 

000 

107.04 

! 

19 000 

9 

250 

104.00 


19 250 

9 

500 

101 .03 

! 

19 500 

9 

750 

98.120 


19. 750 


N«10 6 


95.258 

! 

- 20 

000 

l 

20.600 


92.433. 

1 

20 

250 

l 

19.776 


89.643 

i 

20 

500 

1 

18.955 


86.891 

! 

20 

750 


18.225 


84.161 

1 

21 

000 

! 

17.498 


81.458 

l 

21 

250 

1 

16.773 


78.780 

S 

21 

500 

! 

16.134 


76.134 


21 

750 

! 

15.497 


73.467 


22 

000 


14.862 


70.897 

! 

- 22 

.250. 

! 

14.299 


68.348 

t 

22 

500 

t 

13.739 


65.855 

1 

22 

750 

! 

13.180 


63 . 370 

t 

23 

000 

! 

12.624 


60.948 

l 

23 

250 

! 

12.152 


58.674 

1 

23 

500 


11.682 


56.473 

t 

23 

750 


11.213 


54.395 

! 

24 

000 

! 

10.746 

! 

52.400 

! 

24 

250 

1 

10.353 


50.472 


24 

500 

! 

9.9621 


48.591 

! 

24 

750 

! 

9.5717 


46.757 

1 

25 

000 

! 

9.1828 


44.957 

! 

25 

250 

t 

8.8594 


43. 206 

! 

25 

500 

! 

8.5366 


41.509 

i 

25 

750 

i 

8.2152 


39.868 

! 

; 26 

000 

! 

7.8943 

| 

38.284 

i 

26 

250 

1 

7.5749 


36.743 

! 

26 

500 

! 

.7.2564 


35.273 

! 

26 

750 


7.0101 


33.804 

! 

! 27 

000 

1 

6.7649 


32.453 

1 

27 

250 

! 

6.5201 


31.173 

! 

1 27 

500 

! 

6.2764 


29.894 

! 

27 

750 

1 

6.0330 


28.755 

! 

! 28 

000 

t 

5.7907 


27.648 

J 

! 28 

250 

I 

5.5488 


26.542 

! 

1 28 

500 


5.3079 


25.484 . 


1 28 

750 

l 

5.1391 


24.429 

1 

I 29 

000 

l 

4.9709 


23.434 

I 

1 29 

250 

! 

4.8032 


22.445 


l 29 

500 

1 

4.6361 


21.519 

! 

1 29 

750 

l 

4.4694 




! 30 

000 

l 

4.3034 
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TABLE B-19.- REFRACTIVITY FOR. CAPE CANAVERAL JANUARY OPTICAL ATMOSPHERE 


(X a -0.555 micron) 






8QFM16 


TABLE B-20.** REFRACTIVITY FOR CAPE- CANAVERAL- AUGUST OPTICAL ATMOSPHERE 

(A= 0.555 micron). 


h, JL. 


N-10 6 


N*l0 6 




1 



! 



I 

l 1. 1 \ 


0 


265.64- 

! 

t 

10. 000 

- I 

95.494 

! 

20 

000 

1 - 

21 .633 

K 


250 

! 

260.77 

J 

! 

10 

250 


92.892 

1- 

20 

250 

! 

20.705 



500 

1 

254.91 

l 


10 

500 


90.353 

1 

20 

500 

! 

19.863- 



750 

l — 

248.97 

! 


10 

750 

! 

87.876 

1 

20 

750 

! 

19.028 


1 

000 

! 

243.13 

! 


11 

000 

! 

85.462 

1 

21 

000 

! 

18.273 


1 

250 

1 

237.51 

! 


11 

250 


83.005 


. 21 

.250 

I 

17.521 


1 

500 


231.99 

! 

! 

11 

500 


80.686 


21 

500 

1 

16.773 


1 

750- 


226.41 

I 

1 

11 

750 

i~ 

78.410 

1 « 

21 

750 


16.116 


2 

000 

l 

220.91 

l 


12 

.000. 


76.169 

1 

22 

000 

! 

15.462 - 


2 

250 


215.50 

1 


12 

250 


73.960 


22 

250 

1 

14.811 


2 

500 

! 

210.21 

l 


12 

500 


71.756 

1 

22 

500 

I 

14.241 


2 

750 

1 

205.07 


i 

12 

750 


69.567 

! 

22 

750 

1 

13.674 


3 

000 


200.00 

! 

! 

13 

000 

} 

67.442 

1 

23 

000 

I 

13.109- 


3 

250 

1 

195-01. 

1 

1 

13 

250 


65.331 

1 

23 

250 

I 

12.617 


3 

500 

! 

190.10 

l 


13 

500 

! 

63.271 

1 

23 

500 

j 

12.128 


3 

750 

t 

185.82 

1 

l 

13 

750 

I 

61.217 

J 

23 

750 

i 

11.641 


4 

000 

l 

180.65 - 

l 

1 

14 

000 

I 

59.-184 

! 

24 

OO0 


11.156 - 


4 

250 

l 

176.09 

! 

! 

14 

250 

I 

57.175 

1 

24 

250 

5 

10.748 


4 

500 

! 

171.63 

1 


14 

500 


55.220 

I 

24 

500 

! 

10.341 


4 

750 

1 

167.27 

! 

! 

14 

750 


53.261 

! 

24 

750 

! 

9 .9355 


5 

000 

t 

162.95 

I 

! 

15 

000 

• - 

51.312 

1 -> 

25 

O0O 

! 

9.5315 


5 

250 

l 

158.73 

1 

i 

15 

250 

1 

49.373 

l 

25 

250 

1 

9.1294 


5 

500 

! 

154.62 

1 


15 

500 

1 

47.462 


25 

500 

! 

8.8041 


5 

750 

J . 

150.57 

1 

1 

15 

750 

! 

45.574 

! 

25 

750 

! 

8.4805 


6 

000 

1 

146.71 

! 

l 

16 

000 

! 

43.718 

! 

26 

000 

! 

8.1576 


6 

250. 


142.97 


! 

16 

250 


41.902 

I 

26 

250 

1 

7.8359 


6 

500 

! 

139.27 

1 

I J 

16 

500 

i - 

40.133 

! 

26 

500 

! 

7.5157 


6 

750 

! 

135.66 

1 

! 

16 

750 

j 

38.414 

! 

26 

750 

! 

7.1964 


7 

000 

1 

-132.09 


! 

17 

000 


36.761 

1 

27 

000 

! 

6.9513 


7 

250 

l 

128.58 

! 

1 

17 

250 

j „ 

35.115 

! 

27 

250 

! 

6.7068 


7 

500 

! 

125.20 _ 

J . 

l 

17 

500 

! 

33.585 

! 

27 

500 

! 

6.4631 


7 

750 

! 

121.86 

! 

! 

17 

750 


32.135 

1 

27 

750 

1 

6.2206 


8 

000 

! 

118-59 

1 

1 

18 

000 

! 

30.695 

i 

28 

000 

l 

5.9787 


8 

250 

1 

115.46 

l 


18 

250 

1 

29.378 


28 

250 

1 

5.7376 


8 

500 

! 

112.39 

l 

! 

18 

500 

1 

28.133 

! 

28 

500 

1 

5.4976 


8 

750 

1 

109.38 

! 

! 

18 

750 

I- 

26.897 

I 

28 

750 

! 

5.2582 


9 

000 

! 

106.45 

1 

! 

19 

000 

! 

25.758 

! 

1 29 

000 

! 

5.0920 


9 

250 

! 

103.60 


I 

19 

.250 

1 

24.625 

1 

29 

250 

! 

4.9263 


9 

500 

! 

100.86 

! 

! 

19 

500 


23.594 

J 

1 29 

500 

1 

4.7611 


9 

750 

I 

98.152 

1 

t 

19 

750 

1 

22.568. 

I 

29 

750 

I 

4.5963 


! i i l 



L .JO 

000 

I 

4.4321 



h, m ... 



t 
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TABLE B-21 .- REFRACTlVXTY FOR CAPE -CANAVERAL ANNUAL OPTICAL ATMOSPHERE 

(X .= 0^555 micron),. 


h,. m . 



t * 1 

1 

N-* 10® \ 

1 1 

! h, m 
1 


95.764 
93.067 
90.425- 
87.831 
85.280 
82.773 
80.314 
77.899 
75.525 
73.118 
70.808 
68-. 512 
66.274 
64.048 
61 .856 
59.728 
57.625 
55.553 
53.529 
51.588 
49.680 

47.823 
46.010 
44.239 
42.512 

40.824 
39.134 
37.534 
35.981 
34.477 
32.974 
31.562 
30.203 
28.852 
27.601 . 
26.421 
25.249 
24.173 
23.104 
22.132 



20 000 
20 250 
20 500 

20 750 

21 000 
21 250 
21 500 
21. 750 
22 000 
22 250 
22 500 

22 750. 

23 000 
23 250 
23 500 

23 750 

24 000 
24 250 
24 500 

24 750 

25 000 
25 250 
25 500 

25 750 
26-000 
26-250 

26 500 

26 750 

27 000 
27 250 
27 500 

27 750 
28 - 000 

28 250 
28 500 

28 750 

29 000 
29 250 
29 500 

29 750 

30 000 


21.166 
20.291 
19.421 
18.557 
17.803 
17.055 
16.378 
15.706 
15.037 
14.451 
- 13.868 
13.287 
12.710 
12.226 
11.745 
11.267 
10.789 
10.390 
9 .9922 
9.5955 
9.2009 
8.8716 
8.5437 
8.2167 
7.8914 
7.5673 
7.2446 
6.9957 
6.7481 
6.5015 
- 6.2557 
6.0109 
5.7669 
5.5237 
5.2815 
5.1138 
4.9464 
4.7797 
4.6136 
J.1.4477 

4.2826 
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TABLE B-22.- REFRACTIVITY FOR. HAWAII FEBRUARY OPTICAL ATMOSPHERE 

(X s 0.555 micron) 


h, m 

I 

! 

! 

NMO 6 • 

! 

0 


271.63 

250 

! 

265.88 

500 

- I 

259.93 

750 

l 

254.12 . 

1 000 


248.34 

1 250 

I 

242.48 

1 500 

! 

236 .48 

1 750 

! 

230.36 ... - 

2.000 

I 

224.19 

2 250. 


218.03 

2 .500 

! 

212.08 

2 750 

! 

206.. 44 

3 000 

1 

201 .07 

3 250 

! 

195.93 . 

3 500. 

! 

191.02 

3 750 

! 

186.18 

4 000 

! 

181.46 

4 250 

! 

176.86 

4 500 


172.32 

4 750. 

! 

167.95 ! 

5 000 

! 

163.66 

5 250 

1 

159.44 

5 500 

! 

155.28 

5 750 

! 

151.26 

6 000 

i 

147.37 

6 250 

! 

143.52 

6 500 

J 

139.81 

6 750 

! 

136.14 

7 000 

1 

132.60 

7 250 

l 

129.09 

7 500 

! 

125.70 - 

7 750 - 


122.33 

8 000 

! 

119.01 

8 250 


1 15-75 

8 500 


112.58 

8 750 


109.43 

9 000 

! 

106.34 

9 250 

! 

103.31 

9 500 

I 

100.34 

9 750 . 

I 

97.456 


H‘10 6 


10 000 
10 250 
10 500 

10 750 

11 000 
11 250 
11 500 
11-750 
12 000 
12 250 
12 500 

12 750 

13 000 
13 250 
13 500 

13 750 

14 000 
14 250 
14 500 

14 750 

15 000 
15 250 
15 500 

15 750 

16 000 
16 250 
16 500 

16 750 

17 000 
17 250 
17 500 

17 750 

18 000 
-18 250 

18 500 

18 750 

19 000 
19 250 
19 500 
19 750 


h f .m ! fMO 6 


l J- l ! 

94.630 

! 

20 000 ! 

21.265 


91.866 


20 250 - ! 

20.339 


89.152 

! 

20 500 ! 

19.421 


86.500 

! 

20 750 ! 

18.606 


83.891 

J 

21 000 ! 

17.797 


81.352 


21 250 ! 

16.994 


78.878 

! 

21 500 ! 

16.304 


76.481 

1 

21 750 t 

15.618 


74.154 

! 

22 000 1 

14.936 


71.792 

! 

22 250 ! 

14.344 


69.571 


22 500 1 

13.757 


67.380 

1 

22 750 ! 

13.171 


65.277 

I 

23 000 ! 

12.663 


63.199 

!- 

23 250 ! 

12.159 


61.162 

t 

23 500 ! 

11.655 


■59.206 

I 

23 750 ! 

11.155 


57.272 


.... 24 -000 ! 

10.736 


55.359 

i 

24 250 ! . 

10.319 


53.488 


24 500 ! 

9.9040 


51.666 . 


24 750 ! 

9.4907 


49.923 

! 

25 000 ! 

9.0787 


48.200 

4 

: 25 250 ! 

8.7486 


46.505 

! 

1 25 500 ! 

8.4202 


44.844 

! 

25 750 ! 

8.0928 


43.212 

t 

26 OOO ! 

7.7667 


41.566 

1 

26 250 l 

7.44-19 


39.989 

! 

26 500 ! 

7.1188 


38.461 

i 

26 750 ! 

6.8730 


36.938 

t 

27 000 ! . 

6.6281 


35.424 

1 

27 250 ! 

6.3840 


33.928- 

! 

27 500 ! 

-6.1407 


32.434 

I 

27 750 ! 

5.8982 


30.990 

! 

28 000 ! 

5.6565 


29.602 

! 

28 250 - ! 

5.4156 


28.224 

! 

28 500 ! 

5.2420 


26.936 

! 

28 750 ! 

5.0689 


25.661 . 


29 000 ! 

4.8964 


24.495 


29 250 ! 

4.7244 


23.341 

! 

29 500 I 

4.5530 


22.297 

! 

29 750 t 

4.3820 



! 

30 000 ! 

4.2117 



TABLE B-22 .- REFRACTIVITY FOR HAWAII JULY. OPTICAL ATMOSPHERE 

(X - 0.555 micron) 


80FM16 



h,. m 

!. 

I 

N - 10 6 ! 

1 

* * 

l. h 
! 

. m 

• --- 

0. 

! 

! 

269.23— I 

! 10 

000 

!- 

250 -4 

263.99 ! 

! 10 

250 


500 

! 

258.09 ! 

! 10 

500 


750 

1 

252.42 I 

! 10 

750 


1 000 

! 

246 .70 1 

l 1.1 

000 


1 250 

! 

240.92 I 

! 11 

250 


1 500 

! 

235.05 l 

! 11 

500. 


1 750 

1 

229.11 ! 

1 11 

750 


2 000 


223.12 l 

l 12 

000 


2 250 


217.10 ! 

1 12 

250. 

L 

2 500 

! 

211.26 ! 

! 12 

500 


2 750 

! 

205.65 ! 

! 12 

750 


3 000 

! 

200 . 24 1 

! 13 

000 


3 250.. 

1 

194.98 I 

! 13 

250- 


3 500 

! 

189.88 l 

! 13 

500 


3 750 

! 

184*93 ! 

I 13 -750 


4 000 

1 

180.15 l 

! 14 

000 


4 250 

! 

175.53 ! 

! 14 

250 


4 500 


171.05 l 

1 14 

500 


4 750 

! 

166.72 ! 

! 14 

750 


5 000 

! 

162.51 ! 

I 15 

000. 


5 250 

! 

158.38 ! 

! 15 

250 


5 500 

! 

154.40 ! 

! 15 

500 


5 750 

! 

150.53 ! 

! 15 

750 


6 000 


146.69 ! 

! 16 

000 


6 250 

t 

142.97 I 

! 16 

250- 


6 500 

! 

139.30 ! 

l 16 

500 


6 750 


135.77 ! 

! 16 

750 


7 000 


132.27 I 

! - 17 

000 


7 250 

t 

128.91 1 

! 17 

250 


7 500 

l 

125.58 ! 

! 17 

500 


7 750 

! 

122.32 ! 

l 17 

750 


8 000 . 

! 

119.18 ! 

! 18 

000 


8 250 

! 

116.07 I- 

! 18 

250 


8 500 


113.01 l 

! 18 

500 


8 750 

! 

110.01. t 

1 18 

750 


9 000 

! 

107.11 1 

! 19 

000 


9 250 

I 

104.25 ! 

l 19 

250 


9 500 

! 

101.42 ! 

t 19 

500 

> - 

9 750 

! 

98.647 I 

i 

! 19 
! 

750 


N-.10 6 I. 

! 

1 h, 
! 

1 

m ! 

! 

N-10 6 


! 

95.924 ! 

1 

! 20 

! 

000 ! 

21.478 


93.262 l. 

! 20 

250 l 

- 20.557 


90.663 l 

1 20 

500 ! 

19.718 


88.126 ! 

! 20 

750 ! 

18.883 


85.640 ! 

! 21 

000 ! 

18.1? 


83.207 ! 

I 21 

250 ! 

17.379 


80.818 ! 

! 21 

500 ! 

16.634 

- ! 

78.389 1 

I 21 

750 ! 

15.981 


76.068 ! 

! 22 

000 ! 

15.332 


73.778 ! 

J 22 

250 ! 

14.686 


71.497 t 

! 22 

500 l 

-14.120 


69.254 ! 

i 22 

750 ! 

13.557 


67.012 1 

! 23. 

000 ! 

12.997 


64.802 ! 

! 23 

250 t 

12.508 . 


62.598 ! 

1 23 

500 ! 

12.022 


60.414. ! 

i 23 

750 ! 

11.537 


58.288 ! 

! 24 

000 I 

11.054 


56.172 ! 

! 24 

250 5 

10.649 


54.092 ! 

l 24 

500 ! 

10.244 


52.062 ! 

I 24 

750 ! 

9.8419 


50.088 ! 

1 25 

000 ! 

9.4411 


48.170 1 

! -25 

250 l 

9.0414 


46.322 ! 

l 25 

500 ! 

8.7190 

t 

44.524 ! 

t 25 

750 ! 

8.3978 


42.771 ! 

l 26 

000 t 

8.0779 


41.064 ! 

! 26 

250 I 

7.7593 


39.403 ! 

! 26 

500 ! 

7.4422 


37.799 ! 

! 26 

750 ! 

7.1260 


36.244 ! 

l 27 

000 I 

6.8848 


34.693 l 

! 27 

250 ! 

6.6447 


33.229 ! 

l 27 

500 ! 

6.4050 


31.823 I 

I 27 

750 ! 

6.1663 


-30.479 I - 

l 28 

000 t 

5.9284 


29.144 ! 

! 28 

250 ! 

5.6910 


27.905 ! 

l 28 

500 - ! 

5.4545 


26.674 t 

I 28 

750 ! 

5.2185 


25.551 ! 

! 29 

000 i 

5.0531 


24.434 I 

! 29 

250 ! 

- 4.8882 


23.417- ! 

! 29 

500 ! 

4.7240 


22.406 I 

! 29 

750 ! 

4.5602 


! 

l 30 

000 ! 

4.3969 
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TABLE B-24 REPRACTIVm.POR HAWAII ANNUAL OPTICAL ATMOSPHERE 


(X = 0.555 micron) 


l... h, m 


t 

! 

I 

l 

l 

! 


N‘10 6 - 


1 


0 

250 
500 
750 
1 000 
250 
500 
750 
000 
250 
500 
750 
000 
.250 
500 
750 
4. 000. 

4 250 
500 
750 
000 
250 
500 
750 
000 
250 
500 
750 
000 
250 
500 . 
750 
8 000 
8 250 
8 500 

8 750 

9 000 
9 250 
9 500 
9 750 


1 

1 

1 

2 

2 

2 

2 

3 

3. 

3 

3 


4 

4 

5 
5 
5 

5 

6 
6 
6 
6 
7 
7 
7 
7 


l 
I 
t 
! 

! 

I 

! 

! 

! 

! 

! 

! 

i 

i 

! 

I 

! 

t 

l 


269.92 
264.41 
258.53 
252.75 
247.00 
241 .20 
235.29 
229.19 
223.07 
216.99 
211.16 
205.55 
_200.18 
195.01 
,190,. 04 
185.21 
180.51 
175.94 
171 .47 
167.12 
162.89 

158.78 • 
154.71 

150.79 
146.87 
143.11 
139.49 
136.08 
132.73 
129.23 
125.60 
121.5-1 
117.58 
113.96 
110.71 
108.28 
105.90 
103.52 
101.10 

98.512 



l 1 
! I 
l l 
! -I 
l l 
l l 
l 1 
1 l 
! 1 
t l 
1 ! 

I 
1 
l 
l 

! 

I 
l 
! 

1 l 
l 1 
1 . I 
! 1 
1 t 
1 l 


10 000 
10 250 
10-500 

10 750 

11 000 
11 250 
11 500 

11 750 

12 000 
12 250 
12 500 

12 750 

13 000 
13 250 
13 500 

13 750 

14 000 
14 250 
14 500 

14 750 

15 000 
15 250 
15 500 

15 750 

16 000 
16 250 
16 500 

16 750 

17 000 
17 250 
17 500 

17 750 

18 000 
18 250 
18 500 

18 750 

19 000 
19 250 
19 500 
19 750 


95.851 
93.180 
90.527 
87 .921 
85.371 
82.877 
80.436 
78.050 
75.625 
73.317 
71.032 
68.810 
66.603 

64.472 
62.356 
60.253 
58.186 
56.010 
53.890 
51 .912 
50.111- 

48.473 
47.308 
46.057 
44.610 
42.962 
41.152 
39.103 
37.137 
35.316 
33.524 
31.960 
30.537 
29.125 
27.846 
26.639 
25.441 
24.338 
23.244 
22.253 


1 
l 
l 
l 
1 

1 

! 

I 

! 

1 
l 
1 
l 
1 

i 
! 

I 
l 
1 
! 
I 
l 


20 000 
20 250 
20 -500 

20 750 

21 000 
21 250 
21 500 

21 750 

22 OOO 
22 250 
22 500 

22 750 

23 000 
23 250 
23 500 

23 750 
24- 000 

24 250 
24 500 

24 750 

25 000 
25 250 
25 500 

25 750 

26 000 
26 250 
26 500 

26 750 

27 000 
27 250 
27 500 

27 750 

28 000 
28 250 
28 500 

28 750 

29 000 
29 250 
29 500 
29 750 


21 .269 
20.379 
.19.497 
18.620 
17.860 
17.104 
16.422 
15.744 _ 1 


15.070 
14.481 
13.894 
13.312 
12.731 
12.246 
11.762 
11.281 
10.802 
10.401 
10.002 
9.6048 


9.2092 i 
8.8811 ! 
8.5543 ! 
8.2283 t 
7.9040 ! 
7.5809 
7.2590 
7.0115 
6.7646 
6.5188 


l 

l 

l 

l 


6.2739 l 
6.0295 
5.7863 
5.5438 
5.3020 
5.1338 
4.9661 
4.7987 
4.6321 
4.4658 ! 
4.3002 l 


! 

! 

I 

I 

• 

l 

l 

1 

l 
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TABLE B-25.~ REFRACTIVITY FOR POINT ARGUELLO-JULY OPTICAL ATMOSPHERE 

(X s 0.555 micron) 




0 

I 

279 . 1 1 


250 

! 

271.88 


500 


261-27 


750 

1 

250.51 

1 

000 

t 

241.05 

1 

250 

! 

234.29 

1 

500 

1 

228.28 

1 

750 

1 

222.75 

2 

000 

j 

217.42 

2 

250 

! 

212.27 

2 

500 

! 

207.33 

2 

• 750 

1 

202.48 

3 

000 

! 

197.72 

3 

250 

! 

193.03 . 

3. 

.500 


188.43 

3 

750 

! 

183.94 

4 

000 

! 

179-60 

4 

250 

1 

175.28 

4 

500 

! 

170.91 

4 

750 

! 

166.56 

5 

000 

1 

162.32 

5 

250 

1 

158.19- 

5 

500 

! 

15.4.25 

5 

750 


150.42 

6 

000 


146.63 

6 

250 

! 

142.96 

6 

500 

j 

139.31 

6 

750 

1 

135.78 

7 

000 

i 

132.27 

-7 

250 

! 

128.89 

7 

500 

t 

125.55 

7 

750 

l 

122.29 

8 

000 

! 

119.14 

8 

250 

I 

116.01 

8 

500 

! 

112.90 

8 

750 

I 

109.80 

9 

000 

... J 

106.80 

9 

250 

I 

103.85 

9 

500 

1 

100.97 

9 

750 

1 

98.173 


10 000 
10 250 
-10 500 
10 750 
11 000 
11 250 
11 500 

11 750 

12 000 
12 250 

' 12 500 

12 750 

13 000 
13 250 
13 500 

13 750 

14 000 
14 250 
14 500 

14 750 

15 000 
15 250 
15 500 

15 750 

16 000 
16 250 
16 500 

16 750 

17 000 
17 250 
17 500 

17 750 

18 000 
18 250 
18 500 

18 750 

19 000 
19 250 
19 500 
19 750 


95.453 
92.789 
90.179 
87 *615 
85 . 086 
82.606 
80.169 
77.699 
75.337 
73.032 
70.740 
68.516 

66.313 
64.147 
62.041 
59.967 
57.939 
56.020 
54 . 1 1.9 
52.230 
50.345 
48.465 
46.565 
44.696 
42.884 
41.132 

39.450 
37.851 
36.257 
34.764 

33.314 
31.917 
30.528 
29.207 
27.961 
26.727 
25.596 
24.473 
23.459 

22.451 


. h, m 


20. 000 
20-250 
20-500 
20 750 
21 000 
21 250 
21 500 

21 750 

22 000 . 
22 250 
22 500. 

22 750 

23 000 
23 250 
23 500 

23 750 

24 000 
24 250 
24 500 

24 750 

25 000 
25 250 
25 500 

25 750 

26 000 
26 250 
26 500 

26 750 

27 000 
27 250 
27 500 

27 750 

28 000 
28 250 
28 500 

28 750 

29 000 
29 250 
29 500 

29 750 

30 000 
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TABLE B-26 REFRACTIVITY FOR POINT ARGUELLO DECEMBER OPTICAL ATMOSPHERE 

(A s Q..555 micron) 


N-10 6 .1 !. h, m . 



0 ! 
250 l 
500 ! 
750 l 
1. 000 ! 
1 250 ! 
1 500 ! 
1 750 ! 
2 000 ! 
2 250-1 
2 500 I 

2 750 ! 

3.000 l 

3 250 t 
3 500 l 

3 750 ! 

4 000 l 

4- 250 1 

4 500 ! 

4 750 ! 

5 000 ! 

5 250 ! 

5 500 ! 

5 750 ! 

6 000 ! 
6 250 t 
6 500 I 

6 750 ! 

7 000 l 

7 250 !.. 

7 500 ! 

7 750 ! 

8 000 ! 
8 250 ! 
8 500 ! 

8 750 I 

9 000 l 

9 250 1 

9 500 ! 

9 750 I 


283.97 
274.16 - 

265.45 

257.76 

250.77 

244.22 
237.84 
231.67 
225.62 
219 . 81 . 

214.15 
208.72 

203.41 
198.18 
193.05 
188.14 

183.41 

178.83 
174.31 

169.84 
165.52 
-161.33 

157.22 

153.16 

149.23 
145.39 

- 141 .59 
137.92 
134.28 
130.79 
127.35 

123.97 
120.71 
117.49 
•114.26 
111.10 
108.13 
105.21 

102.46 
99.765 


! . l 


I 

! - N- 10° ! 

! 1 

1 h, m 
! 

! N-10 6 

! 


10 OOO 
10 250 
10 500 

10 750 

11 000 

11. 250 
11 500 

11 750 

12 000 
12 250 
12 500 

12 750 

13 000 
13 250 
13 500 

13 750 

14 000 
14 250 
14 500 

14 750 

15 000 
15 250 
15 500 

15 750 

16 000 
16 250 
16 500 
16 750 
17 000 
17 250 
17 500 

17 750 

18 000 

18.250 
18 500 

18 750 

19 000 
19 250 
19 500 
19 750 


97.041 

94.257 

91.395 

88.391 

85.378 

82.412 

79.511 

76.691 

73.853 

71.206 

68.575 

66.002 

63.436 

60.981 

58.607 

56.333 

54.184 

52.182 

50.233 

48.346 

46.525 

44.764 

43.065 

41.421. 

39.774 

38.230 

36.750 

35.320 

33.936 

32.552 

31.248 

29.979 

28.715 

27.549 

26.387 

25.338 

24.355 

23.372 

22.471 

21.571 


20 000 
20 250 
20 500 

20 750 

21 000 
21 250 
21 500 

21 750 

22 000 
22 250 
22 500 

22 750 

23 000 
23 250 
23 500. 

23 750 

24 000 
24 250 
24 500 

24 750 
.25 000 

25 250 
25 500 

25 750 

26 000 
26 250 
26 500 

26 750 

27 000 
27 250 
27 500 

27 750 

28 000 
28 250 
28 500 

28 750 

29 000 
29 250 
29 500 

29 750 

30 000 


20.731 

19.893 

19.055 

18.296 

17.539 

16.844 

16.153 

15.464 

14.850 

14.239 

13.631 

13.027 

12.535 

12.044 

11.555 

11.066 

10.664 

10.261 

9.8594 

9.4582 

9.1145 

8.7716 

8.4302 

8.0899 

7.7507 

7.4126 

7.1500 

6.8881 

6.6274 

6.3678 

6.1094 

5.8519 

5.5957 

5.3407 

5.1679 

4.9957 

4.8237 

4.6524 

4.4813 

4.3108 

4.1407 
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TABLE B-27.* REFRACTIVITY FOR POINT ARGUELLO ANNUAL OPTICAL ATMOSPHERE 

(X = 0. 555- mioron). 


0 

250 
500 
750 
1 000 
1 250 
1 500 

1 750 

2 000 
2 250 
2 500 

2 750 

3 O0O 
3 250 
3 50 0 

3 750 

4 000 
4 250 
4 500 

4 750 

5 000 
5 250 
5 500 

5 750 

6 000 
6 250 
6 500 

6 750 

7 000 
7 250 
7 500 

7 750 

8 000 
8 250 
8 500 

8 750 

9 000 
9 250 
9 500 
9 750 


281 .27 
274-27 

265.88 
257.03 

248.94 
242.01 
235.52 

-229.41 
223.47 
217.78 
212.24 
206.90 
201 .71 

196.64 

191 .64 
186.71 

181.88 

177.20 
172.68 
168.23 
163.98. 
159.83 

155.80 

151 .80 

147.94 

144.18 
-140.46 

136.85 

133.29 

129.80 
126.46 
123.15 
119.91 
116.68 
113.41 

110.19 
107-05 
104.08 

101 .21 

98.403 


10 000 
10 250 
10 500 

10 750 

11 000 
11 250 
11 500 

11 7 '50 

12 000 
12 250 
12 500 

12 750 

13 000 
13 250 
13 500 

13 750 

14 000 
14 250 
14 500 

14 750 

15 OOO 
15 250 
15 500- 

15 750 
-16 000 

16 250 
16 500 

16 750 

17 000 
17 250 
17 500 

17 750 
18.000- 

18 250- 
18 500 

18 750 

19 000 
19 250 
19 500 
19 750 


95.633 

92.879 

90.129 

87.368 

84.614 

81.885 

79.126- 


20 000 - ! 
20 250 ! 
20 500 ! 

20 750 ! 

21 000 1 
21 250 ! 
21 500 ! 


20-. 789 
19.965 
19.144 
18.400 
17.657 
16.918 
16.256 


B-28 
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TABLE B-28.- QUADRATURE POINTS FOR WHITE SANDS MARCH OPTICAL ATMOSPHERE 


(.X a 0.555 micron) 


l 

I 


h .= 0 meters 
hjs 4500 meters 
h s *0 000 meters, 
h s 30 000 .meters 

Hsi = 7671 m. H s2 7244 m 

s 10 355 m H S 5 = 10 094 m 


N q = .000 270 06- 

N s .000 174 47 

H = .000 095 286 

N = ,000 004 1889 


Hs 3. = 10 300 m 


HS4 


Quadrature points for H a 10^ meters 
Nj. = N 0 - (N 0 -N H )Xi_N H = 0 


Ni 

«2 

n 3 

N 4 

n 5 


.000- 257 39 
.000 207 74 
.000*135 03 
.000 062 320 
.000 012 668 


hi 

h 2 

J3 

h4 

h 5 


561 .0 m 
2797 m 
6937 m 
-12 961 m 
22 911 m 


Q uadrature points for H = 10^ meters 
Ni = N 0 - (No-N H )Xi N H = .000 095 286 


» 1 .« 
N 2 = 

n 3 = 

N 4 a 
% 


.000 261 86 
.000 229 73 
.000 182 67 
.000 135 62 
.000 103 48 


h 1 = 364.2 m 
h 2 = 1756 m 
h 3 a 4059 m 
h 4 a 6896 m 
h 5 a 9313 m 


s 10 008 m 


I 


8QFM16 

TABLE B-29 .- QUADRATURE POINTS FOR WHITE SANDS AUGUST OPTICAL ATMOSPHERE 

(X * 0.555 miofon) 


I 



h a 

0 meters 

N 0 a .000 255 22 



h = 

4500 meters- 

N a .000 171 18 



h s 

10 000 meters 

N a -.000 095 599 



h a 

30 000 meters 

N a .000 004 4363 



H S i s- 7889 m 

Hs 2 = 7344 ra 

H S3 a 11 267 tn H s4 a 

10 535 m 1 

• ' 

H S 5 a 11 218 ra 

H s g 11 049 m 


1 

! 


Quadrature points for 

H a 10^ meters 




Ni = N 0 - (N 0 -N H )Xi 

N H = 0 




N 1 a .000 243 25 

h-j * 620.7 m 




N 2 = .000 196 32 

h 2 a 3050 m. _ 




N 3 a .000 127 61 

h 3 8 7302 m 




N 4 a .000 058 896 

h 4 a 14 033 m 




N 5 a .000 Oil 972 

h 5 a 23 598 m 




Quadrature points for 

H a 10^ meters 




N i = N 0 - (N 0 -N H )Xi 

N h a .000 095 599 




Ni = .000 247 73 

h) = 390.3 m 




N 2 a .000 218 39 

h 2 a 1869 m 




N3 a .000 175 41 

h 3 a 4253 m 




N 4 a .000 132 43 

h 4 a 6956 m 




N 5 a .000 103 09 

hg a -9296- m 



B-30 


8QFM16 


TABLE B-3Q.- QUADRATURE POINTS FOR WHITE SANDS ANNUAL OPTICAL ATMOSPHERE 


(A a 0.555 miorofi) 



h 

Jg, 

0 motors 



N 0 

s .000 

263 05 

1 

1 


Si 

s 

4500 meters 



N 

= . 000 - 

172.94 

! 


h 

s 

10 000 meters 


N 

= .000 

095 703 

! 


h 

~ 

30 000 meter 

3 


N 

a .000 

004 2940 ... 

I 

«S1 

= 7776 m 


H 32 K 7290 m 


h S3 = 

10 730 

m H $4 

! 

= 10 268 m ! .. 

h S5 

= 10 870 

m 

h s6 i 10 

545 

m 


! 

! 




Quadrature 

points for 

H = 

106 meters 





Ni = N 0 - 

(N 0 > 

-N H )Xi. 

n h 

= 0 -. 






N-| = .000 

250 

71 


hi = 

611.0 m 





N 2 a -.000 

202 

35 


h 2 = 

2939 m 

! 




N 3 = .000 

131 

52 


h 3 s 

-7117 to 

1 




N 4 = .000 

060 

703 


h{.. a 

-13 401 m 

J 




n 5 = .000 

012 

340 


hg a 

23 170 m - 

!.* ! 

| 1 




Quadrature 

points for 

H = 

10 ^ meters 

1 

| 




Ni = N 0 — (H 0 - 

■N H )Xi 

. n h 

ill 

!§ 

O 

095 703 

ft 




N.| = .000 

255 

20 


hi a 

390.9 m 

1 




N 2 = .000 

224 

43 


h 2 = 

1861 m . 

1 




n 3 = .000 

179 

38 


h 3 s 

4141 m 

I 




N 4 = .000 

134 

32 


h4 = 

6921 m 





n 5 = J )00 

103 

55 


h 5 = 

9320 m 

! 

1 
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TABLE 8-31.- QUADRATURE POINTS FOR EDWARDS AFB MAY OPTICAL ATMOSPHERE 

(A s 0.555 micron) 


h-s o meters 
h = 4500 -meters 
h s 10 000 meters 
h s 30 000 meters 


»S1 

HS5 


7588 m 
9863 m 


H S 2 = 7013 m 
836 * 9752 m 


N 0 s .000 275 36 

N = .000 174 75 

N = .000 094 427 

N s .000 003 7688 


H33 = 9896 m 


Hs4 s 9695 m 


Quadrature points for H a IQ 6 meters 


Ni » N 0 ~ (N 0 ~N H )Xi N H = 0 


Ni 

N 2 

n 3 

N4 

N 5 


.000 262 44 . 
-000 211 82 
.000 137 68 
.000 063 544 
.000 012 917 


hi 

h 2 

h 3 

h 4 

h 5 


517.4 m 
2631 m 
6720 m 
12 775 m 
22 392 m 


Quadrature points for H a iq 4 meters 
Ni = N 0 - (N 0 -N H )Xi N h = .000 094 427 


Ni 

N 2 

n 3 

N4 

% 


.000 266 87 
.000 233 61 
.000 184 90 

.000 136 18 
.000 .102 92 


hi 

h 2 


340.9 m 
= 1663 m 


h 3 = 3958 m 
hi( = 6822 m 
h 5 = 9291 m 


SOPMI 6 


TABLE B-32 QUADRATURE POINTS FOR EDWARDS -AFB JULY OPTICAL ATMOSPHERE 

(X * 0.555 ralaron) 


h s 0 meters 
h s 4500 meters 
h : 10 000 meters 
h ft 30 000 meters 

Hgi = 7730 m H S2 = 7069 m 

H S5 = TO 217 m H s g = TO 342 m 


N 0 = .000-266 20 

N = .000 172 27 

N = .000 094 595 

N = .000 003 9271 

H S3 = 10 340 m H S 4 » 10 057 m 


Quadrature points for H = 1p6 meters 


Ni = N 0 - (N 0 -NH)Xi 

N'i = .000 253 71 
N 2 = .000 204- 77 
N 3 = .000 133 10 
N4 = .000 06V 430 
N 5 =■ .000 012 487 


N H = 0 

h-| = 529.4 m 
h 2 = 2723 n 
h 3 = 6971 m 
hi| = 13 364 m 
h 5 = 22 766 m 


Quadrature points for H = 1 q 4 meters 


Ni = N 0 - (N 0 -N H )X i 

= .000 258 15 
N 2 = .000 226 60 
N 3 = .000 180 40 
N4 = .000 134 19 
N 5 = .000 102 64 


N h s .000 094 595 

h 1 = 342.2 m 
h 2 = 1672 m 
h 3 = 4038 m 
I14 = 6896 m 

h 5 = 9302 m 
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if. 


\ 

t 


TABLE 


I 


H S1 = 
H S 5 = 


l 


> 


S' 
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B-33.-QUADBAT.UBfi POINTS FOR EDWARDS AFB ANNUAL OPTICAL ATMOSPHERE 

(A- a 0.555 micron) 


h a- 0 meters 
h =- M500 meters 
h a 10 000 meters 
h a 30 000 meters 


N 0 a .000-276 15 

N a .000 174 41 

N a .000 094 760 

N a .000 003 8213 


7576 ra H$2 = 7009 m Hgo a 9793 in H s i, = 9653 m 

9751 m H s6 = 9701 m 


Quadrature points for H a 10^ meters 


Hi = N 0 - (N 0 -N H )Xi 

N 1 8 .000 263 20 
N 2 a .000 212 42 
N 3 a .000 138 08 
-N4 a .000 063 726 
N 5 a .000 012 954 


N H = 0 

h<| a. 504.5 m 
h 2 * 2587 m 

h 3 a 669 1 m 

h4 a. 12 853 m 
h 5 a 22 444 m 


Quadrature points for H a Ip4 meters 


Nj. = N 0 - (N 0 -N H )Xi 

N 1 = .000 267 64 
N 2 = .000 234 29 
N 3 a .000 185 46 
N4 a .000 136 62 
N 5 a .000 103 27 


N h a .000 094 760 
h 1 a 332.1 m 

h 2 a 1627 m 
h 3 a 390-9 m 
h4 a 6791 m 
h 5 a 9284 m 


1 
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TABLE B-34.- QUADRATURE POINTS FOR EGLIN AFB JANUARY OPTICAL ATMOSPHERE 

(X = 0.555 micron) 



h = 0 meters 

N 0 a. .000 283 43 



h = 4500 meters 

N = .000 173 79 



h =10 000 meters 

N = .000 095 511 



h a 30 000 meters 

N =.000 004 1467. 



H S1 = 7459 m Hg 2 = 7167 m 

H S5 = 9073 m H s6 = 9233 m 

H S3 = 9200 ra H34 = 9297 m 

- 1 


Quadrature points for H = 10^ meters 



Ni = N Q - (N 0 -N H )X i 

N H = 0 



N-i = .000 270.13 

h 1 a 428.0 m 


l . .. 

N 2 = .000 218 02 

h 2 a 2347 m 



N 3 = .000 141 72 

h 3 a 6444 m 



N4 a .000 065 406 

h4 = 12 824 m 



n 5 = .000 013 296 

h 5 a 22 645 m 



Quadrature points for H = 10^ meters 



% = N 0 - (N 0 -N H )X i 

N h = .000 095 511 



N 1 = .000 274 61 

h ! = 285.5. m 



N 2 = .000 240 06 

h 2 = 1464 m 



N 3 = -000 189 47 

h 3 = 3677 m 



N4 = .000 138 88 

h4 a 6636 m 



N 5 = .000 104 33 

hg = 9235 m 



B-35 
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TABLE B-35 . - QUADRATURE POINTS FOR EGLIN AFB AUGUST OPTICAL ATMOSPHERE 


(X- = 0. 555 micron) 


h s o meters 
h a. 4500 meters 
h = 10 000 meters 
h s 30 000 meters 

H S1 a 7697 m H 32 - 7262 ra 

H 35 = 9881 ra H s g a 10 202 m 


N 0 a .000 .268 37 

N a .000 171 47 

N a .000 095 561 

N = .000-004 4692 

H S 3 a 10 046 m H S 4 = 9864 ra 


Quadrature points for H = 10^ meters 


Ni a N 0 - (N 0 -%)X 1 

N 1 = .000 255 78 
N 2 =. .000 206-44 . 

N 3 a .000 134 19 
N 4 a .000 061 930 
N 5 = .000 012 589 


N H = 0 

h-j = 436.8 m 
h 2 = 2678 m 
h 3 = 6837 n 
h 4 a 13 652 m 
h 5 a 23 275 m 


Quadrature points for H a 10^ meters 


Ni = N 0 - (N 0 -N H )Xi 

N| = .000 260 26 
N 2 a .000 228 49 
N 3 = .000-181 97 
Ni| = .000 135 44 
N 5 = .000 103 67 


N h = .000 095 561 

h-j = 271.5 m 
h 2 = 1641 m 
h 3 = 3926 m 
hi| a 6749 m 
h 5 = 9245 m 
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TABLE 


H S1. s 
«S5 * 


B-36.- QUADRATURE POI NTS FOR EGLIN AFB ANNUAL OPTICAL ATMOSPHERE 

(X =.0.555 micron). _ 


7595 

9441 


h =• 0 meters 
h .= 4500 meters 
h =- 10 000 meters, 
h = 30 000 meters 

m H S2 = 7220 m 

m H S 6 = 9779 m 


N 0 = .000 274 94. 

N a .000 172-5? 

N a. .000 096 841 

N a .000 004 3111 

H S3 = 9662 m 834 


Quadrature points for H = 10^ meters 


= 9640 m 


Ni a N 0 — (N 0 *N H )X'i_ N H = 0 


N-i a .000 262 04 
No = .000 211 49 
No = .000 137 47 
N4 = .000 063 447 
N 5 = .000 012 897 


h-j = 403.4 m 
h 2 = 2526 m - 

ho a 6682 m 

h 4 = 13 237 m 
h 5 = 22 928 m 


Quadrature points for H a ip4 meters 
Ni a N 0 - (N 0 -N H )Xi 


Ni = .000 266 59 
N 2 = .000 233 84 
No = .000 185 89 
N4 = .000 137 94 
Ng = .000 105 19 


N h = .000 096 841 

h 1 = 252.1 m 
h 2 =• 1544 m 
h 3 a 3783 m 
h4 = 6650 m 
h 5 a 9182 m 
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TABLE B-37 QUADRATURE POINTS FOR ASCENSION FEBRUARY OPTICAL ATMOSPHERE 

(X- = 0.555 micrdn) . 


h s 0 meters 
h = 4500 meters 
h = 10 000 meters 
h = 30 000 meters 

%i =-7717 m H S2 = 7244 ra 

H S5 = 10 529 m H s6 = 10 28? m 


N 0 a ...000 267 06 

N s .OQO 171 11 

N s ...000 095 402 

N = .000 004 1518 

H S3 = 10 109 m H s n = 9867 m 


Quadrature points for H = 10$ meters 


Ni = N 0 -.(N 0 -NH.)Xi 

Nt = .000 254 53 

•N 2 = .000 205 43 

N 3 s .000 133 53 

Nj| = .000 061 628 

N 5 = .000 012 528 


N H = 0 

hT = 577.8 
h 2 a 2663 m . 
h 3 = 6839. ® 

h 4 a 13 730 m 
h 5 s. 23 101 m 


Quadrature points for H = 10** meters 


Ni = N 0 - (N 0 -N H )Xi 

Nt = .000 259 01 
N 2 a .000 227 45 
N 3 = .000 1 8 1 23 
Nij_= .000 135 01 
N 5 = .000 103 45 


N h = .000 095 402 

h ] = 382.0 m 
h 2 = 1936 m 
h 3 = 3944 m 
h4 = 6734 m 
hg = 9250 m 


TABLE B-38.- QUADRATURE POINTS EOR ASCENSION SEPTEMBER OPTICAL ATMOSPHER 

(X * 0.555 micron) . 


h = 0 meters 
h =4500 meters 
h = 10 000 meters 
h = 30 000 meters 


No 

N 

N 

N 


.000 270 37 . 
.000 171 35 
.000 095 612 
.000 004 3454 


Hsi = 7666 m Hs2 = 7223 m 

H s5 = 10 034 m Hg6 = 10 °74 m 


H S 3 = 9867 m 


H S 4 = 9714 m 


Quadrature points for H = 10^ meters 


Nj. = N 0 - (N 0 -NH)Xi Nh = 0 


»1 

N 2 . 

n 3 

N4 

n 5 


.000 257 69 
.000 207. 98 
.000 135 1-9 
.000 062 392 
,000 012 683 


hi 

h 2 

h 3 

h 4 

h 5 


576.5 m 
2538 m 
6733 n 
13 613 m 
23 097 m 


Quadrature points for H a 10^ meterg 


Ni = 

No ", 

(Nq- 

.N H )Xi 

N h = .000 

095 612 

Ni = 

.000 

262 

17 

hi = 

383.0 

m 

No = 

.000 

230 

04 

h 2 = 

1660 

m 

u 

N-3 = 

.000 

182 

99 

h 3 = 

3863 

m 

J 

Nu = 

.000 

135 

94 

h 4 = 

6680 

m 

n 5 = 

.000 

103 

81 

h 5 = 

9223 

m 
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TABLE B=39 . - QUADRATURE POINTS FOR ASCENSION ANNUAL OPTICAL ATMOSPHERE 

(\ a 0.555 micron). 


I- 

k. 


\ 



h = -0 metSrs 

N 0 a .000 

268 38 



ha 4500 meters 

N a .000 

170. 82 



h a 10.. .000. meters . 

N a.. 000 

095- 520 



h a -30 000 meters 

N a .0.00 

004 2475 



H S1 = 7697 m H S2 = 7236 m 

= 9960 m 

Hg 4 a 9805 m 



Hgg a 10 170 m Hgg = 10 202 u 




! — 

Quadrature points for H a 10& meters 



Hi * N 0 - -(Uo-NjjjXi 

% = 0 



I 

N 1 a ,000 255 79 

hi = 

590,6 m 



N 2 = .000 206 45 

h 2 = 

2621 m 


! . 

N 3 a .000 134 19 

h 3 = 

6796 m 



N 4 a .000 061 933 . 

h 4. = 

13 687 m 



N5 a. .000 012 590 

h 5 = 

23 100 m 



Quadrature points for H a 10^ meters 



Hi = N 0 - (N 0 -N H )Xi 

N h a .000 

095 520 



N-| a .000 260 27 

h l = 

390.2 m 



N 2 a .000 228 49 

h 2 = 

1682 m 


1 

N3 a .000 181 95 

h 3. = 

3888 m 



N 4 a .000 135 41 ... 

h 4 = 

6711 m 



N5 a .000 103 63 

h 5 a 

9234 m 



80FM16 


TABLE B-4Q.- -QUADRATURE POINTS FOR KWAJALEIN MAY OPTICAL ATMOSPHERE 

(X * 0.555 micron) 



h .= 

0 meters 

N 0 = .000 264 95 



h = 

4500 meters 

N = .000 170 33 



h = 

10 000 meters 

N - a .000 094 938 



h = 

30 000 meters . 

N = .000 004 2741 



H S i «t. 7748 m 

H $2 a 7267 m 

ElgS a 10 186 m ± 9946 m 



Hgg s 10 284 -in 

H s g = 10 423 m 





Quadrature points for 

H = 10^ meters 




Ni = N 0 - (No-NH)Xi 

SI 

ii 

0 



- 

N>| s .000 252 52 

hi = 560.3 m 




N 2 «• .000 203 81 

h 2 = 2722 m 




N 3 = .000 132 48 

h 3 = 6894 m 




N4 s .000 061 141. 

h4 = 13 831 m 




N 5 = .000 012 429 

h 5 = 23 180 m 




Quadrature points for 

H = TO 2 * meters 




Ni =J 0 - (N 0 -N H )Xi. 

N h = .000 094 938 




N-| = .000 256 97 

hi = 364.2 m 




N 2 = .000 225 72 

h 2 = 1713 m 




N 3 a . . 000 179 95 

h 3 =3959 m 


j 


N4 =-.000 134 17 

h 4 = 6775 m 




N 5 = .000 102 92 

hg = 9250 m 



TABLE B-41 QUADRATURE POINTS FOR KWAJALEIN DECEMBER OPTICAL ATMOSPHERE 
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TABLE. B-42 QUADRATURE POINTS FOR KWAJALEIN ANNUAL OPTICAL ATMOSPHERE 

(X fe 0.555 micron) 
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TABLE QUADRATURE POINTS FOR WALLOPS MARCH OPTICAL ATMOSPHERE 

(X = 0.555 mlaroh) 


h = 
bs 
h = 

I - h s 

L H S1 s 7346 m 
I Hs 5 = 8883 m 


0 meters 
4500 meters 
10 000 meters 
30 000 meters 

H S 2 = 7124 ra 
H s g = 8796 m 


N 0 £ .000 290 
N =-.000 175 
N = .000 094 
N = .000 004 

H S3 s 8997 m 


21 

99 

334 

1433 

H$ 4 = 9053 m 


Quadrature points for H = 10^ meters 


Ni a N 0 - (N Q -N H )Xi 

N-| = .000 276 60 
N 2 = .000 223 24 
N3 5 .000 145 11 
N 4 = .000 066 970 
N 5 = .000 013 614 


N H = 0 

= 418.9 m 
h 2 = 2319 m 
h 3 s 6275 m 
h 4 = 12 245 m 
h 5 = 22 403 m 


Quadrature points for H = 10^ meters 


Ni =_N 0 - (N 0 -N H )Xi N h = .000 094 334 


Ni 

n 2 

n 3 

N4 

N5 


.000 28 1" 02 
.000 245 01 
.000 192 27 
.000 139 54 
.000 .103-52 


h 1 = 
h 2 = 
h 3 = 
h 4 = 

h 5 = 


274.7 m 
1504 m 
3675 m 
6634- m 
9233 m 
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TABLE B-W.- QUADRATURE POINTS FOR WALLOPS JULY OPTICAL ATMOSPHERE 

(\ a 0.555 mioron) 
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TABLE B-45 QUADRATURE POINTS FOR WALLOPS ANNUAL OPTICAL . ATMOSPHERE. 

(X » 0.555 micron) 


h s 0 meters 
h = 4500 meters 
h s - 10 000 meters - 
h s 30 000 meters 


N 0 * .000 280 10 

N ± .000 173 87 

N = .000 095 258 

N = .000 004 3034 


H S1 = 7513 m 
H S5 = 9422 m 


H s2 = 7184 ra 
H iS6 = 9447 m 


H S3 = 9437 m 


H s i| -- 9453 m 


Quadrature points for H = 10^ meters 
Ni = N 0 - (N 0 -N H )Xi N H = 0 


N., = .000 268 96 
N 2 = .000 215 46 
N 3 = .000 140 05 
Ni| ± .000 064 637 
Ng = .000-013 140 


Quadrature points for II = 10^ meters 
Ni = N 0 - (N 0 -N H )Xi N H 


N-, = .000 271 43 
N 2 = .000 237 44 
N 3 = .000 187 68. 
Ni| = .000 137 91 
N 5 = .000 103 93 


h-| = 460. 0 m 
h 2 = 2500 m 
h 3 = 6552 m 
hi| = 12 872 m 

h 5 = 22 767 <n 


.000 095 258 

h 1 = 307.6 m 
h 2 = 1569 m 
h 3 = 3777 m 

hij = 6696 m 
hg = 9256 m 


B-46 
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TABLE B-46.- QUADRATURE POINTS FOR CAPE CANAVERAL JANUARY OPTICAL ATMOSPHERE 


(A s 0.555 micron) 


[■ 

i 

i 


! 

! 

I 

i 

l 

1 

I 

t 

i 

> 

■1 

$ 

> 

! 

I 

! 

I 

I 

l 

I 

l 

1 

I 

! 

I- 

I 

l 

! 

I 

i 

I 


h = 0 meters 
h s *1500 meters 
h = 10 000 meters 
h s 30 000 meters 


N 0 a .000 276 95 

N tf .000 173 19 

N a .000 095 -881 

N a .000 004 1796 


Hgi a 7563 m 
^S5 = 9581 m 


Hep a 7195 m H S 3 = 9586 m H S 4 

Ho| a 9650 m 


Quad ra ture p o ints for H 
Nj • - <N c -NH)X i N H = 0 


N 1 = .000 263 96 
N 2 - -000 213 04 
N3 = .000 138 48 
N4 = .000 063 910 
N5 = .000 012 992 


10^ meters 


hi a 469.1 m 
h 2 = 2519 m 
h 3 a 6651 m 
h4 a 13 106 m 

hg a 22 786 m 


Quadrature points for H = 10^ meters 


Ni = N 0 - (N 0 -N H )Xi 

N 1 = .000 268 46 
N 2 = .000 235 17 
N 3 = .000 186 42 
N4 a .000 137 67 
Nc = .000 104 37 


N h a .000 095 881 

hi a 299.4 m 
h 2 a 1612 m 

h 3 = 3787 m 
h4 = 6707 m 
h 5 a 9253 m 


I 

j 


= 9595 ra 


j 


1 
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TABLE B-47.- QUADRATURE POINTS FOR CAPE CANAVERAL AUGUST OPTICAL ATMOSPHERE 


(X s. 0.555 micron) 


h s 0 meters 
h s 4500 meters 
h a 10 000 meters 
h a 30 000 meters 

Hgi = 7738 m Hg 2 = 7268 ra 

H55 a 10 459 m H 5 6 a 10 378 m 


Quadrature points for 

Ni = N 0 - (N 0 -N H )Xi 

N*| a .000 253 18 
N 2 = .000 204 34 
N3 a .000 132 82 
N4 a .000 061 301 
N5 a .000 012 461 


N 0 a .000-265 64 

N a .000 171 63 

N a ..000 095 494 

N a .000 004 4321 

13 = 10 30 £_m H 34 = 10 025 m 


H = 106 meters 


N H = 0 

h! a 572.9 m 

h 2 a 2786 m . 
h 3 a 6949 m 
h 4 a 13 740 m 
h 5 a 23.330 m 


Quadrature points for H a 10 ** meters 


Ni = N 0 - (N 0 -N H )Xi 

N 1 a .000 .257 66 
N 2 a .000 226 38 
N 3 a .000 180 57 
N4 a .000 134 76 
N 5 a .000 103 48 - 


N h a .000 095 494 
h-| a 385.6 m 

h 2 a 1752 m. 

h 3 a 4004 m 
h4 a 6813 m 
h 5 a 9261 m 


TABLE fi-HS.- QUADRATURE POINTS FOR CAPE CANAVERAL ANNUAL OPTICAL ATMOSPHERE 


(X s. 0.555 micron) 


h s 0. meters 
11 t . 4500 meters 
h s 10 000 meters 
h = 30 000 meters 


7682 m 
10 228 m 


Hg2 = 7244 m 
Hsfi s 10 139 m 


= .000 269 36 

t-.000 172. 29 

: ..000 095 764 
8 .000 004 2826 

10 070 m i 


= 9893 m 


Quadrature points for H = ip6 mete rs 


rJ o - lN 0 -Kjj)Xj 

.000 256 72 . 
-.000 207 20 
.000 134 68 
.000 062 159 
.000 012 636 


557.7 m 
2705 m 
6857 m 
13 465- m 
23 037 m 


Quadrature points for H = 10^ meters 
N i = N 0 - (N 0 -Nf 1 )X i N h = .000 095 764 


.000 261 22 
.000 229 30 
.000 182 56 
.000 135 82. 
.000 103 91 


372.6 m 
1716 m - 
3935 m 
6779 m. 

Q?73 m 
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TABLE B~49.~ QUADRATURE POINTS FOR HAWAH-FEBRUARY OPTICAL ATMOSPHERE 



TABLE B-50 QUADRATURE POINTS FOR HAWAII JULY OPTICAL ATMOSPHERE 

(X = 0.555 micron) 


80FM16 


h s 0 meters 
h s~4500 meters. 
h= 10 000 meters 
h = 30 000 meters 


N 0 = .000 .269 23- 
N = .000 171 05 
N =-.000095924 
N = .000 004 3969 


H S1 = 7684 m H S2 = 7252 m. H S3 = 9920. m H s4 

H S5 = 10 221 m H S6 = 10 147 m 


Quadrature points for H = 10^ meters 


NjL = N 0 - (N 0 -N H )Xi . 

N-i = .000 256 60 

No = .000 207 10 - 

N 3 = .000 134 62 

N 4 = .000 062 129 

N5 = .000 012.630 


N H = 0 

hi = 565.5 m 
h 2 = 2685 m 
h 3 = 6831 m 
h 4 = 13 553 m 
h 3 = 23 187 m 


Quadrature points for H = 10^ meters 


N i.= N 0 “ (N 0 -N H )Xi 

N., = .000 261 10 
N 2 = .000 229 24 -- 
N 3 = .000 182 58 
N 4 s .000 135 92 
N 5 = .000 104 05 


N h = .000 095 924 

h-i = 372.7 m 
h 2 = -1745 m 
h 3 = 3872 m 
h 4 = 6739 m 
h 5 = 9267 m 


9855 m 
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TABLE B-51 QUADRATURE POINTS- FOR HAWAII .ANNUAL OPTICAL ATMOSPHERE 



! 

r. ■ 

8ofmi6 

TABLE B-52 QUADRATURE POINTS FOR POINT ARGUELLO JULY OPTICAL ATMOSPHERE . 


(X a 0..555 micron) 




h = 0 meters 

N 0 = .000.279 11 

- - 



h = 4500 meters 

N = .000 -170 91 




h =~_10 000 meters 

N . = .000 095 453 




h = 30 000 meters 

N =..000 004 4921 



Ns 1 = 7529 

m H 32 = 7176 m 

H S 3 = 91.75 m H s4 = 9353 m 



Hgg = 8644 

m Hsg a 9511 m 




Quadrature points for H = 10& meters 




Ni * N 0 - (N 0 -N H )Xi 

N H a 0 




Nt = .000 266 02 
N 2 a .000 214 70 

hi a 395.3 m 
h 2 = 2131 m 




N 3 = .000 139 56 

h 3 = 6483 m 




N 4 = .000 064 409 

h 4 = 13 219 m 




n 5 = .000 013 093 

hg = 23 026. m 




Quadrature points for H = 10^ meters 


l - 


- % = N 0 - (N 0 -N H )Xi 

N h = .000 095 453 


I ~ 


N., = .000 270 49 

h-, = 287.3 m 
h2 a 1155 m 




N 2 a .000 236 73 


! 


n 3 = .000 187 28 

hg = 3563 m 




N 4 = .000 137 83 

I 14 = 6604 m 


* — 


N 5 = .000 104 07 

h 5 = 9231 m 



B' 


80FM16 



TABLE B-53.- QUADRATURE POINTS FOR POINT ARQUELLO DECEMBER OPTICAL ATMOSPHERE 

(X = 0. 555 micron) ... 


h = 

.0 meters 

N d = .000 283 97 

h = 

4500. meters 

N =-.000 174-31 

h = 

10 000 -meters 

N = .000 097 041 

n = 

30 000. meters 

N = .000 004 1407 


%1 

%5 


7450 m 
8826 m 


H S2 = 7147 m 
Hs 6 = 9198 m. 


H53 = 9221 m 


%4 = - 9339 m 


Quadrature points for H = 1 q 6 meters 


H = N 0 - (N 0 -N H )Xi N H = 0 


N-, = .000 270 65 
N 2 = .000 218 44 . 
N3 = .000 141 99 
Ni| = . .000 065 530 
N5 = .000 013 321 


hi 

h 2 

h 3 

h 4 

h 5 


346,. 8 m 
2310 m 
6473 m 

12 795 m 
22 621 m 


Quadrature points for H = 1 q 4 meters 
Ni = N 0 - (No-N^Xi N h = .000 097 041 


N-, = .000 275 20 
N 2 . = .000 240 83 
N3 =. .000 190 51 
N4 = -.000 140 18 
N 5 = .000 105 81 


hi 

h 2 

h 3 

h 4 

h 5 


222.3 
1382 m 
3628 m 
6596 m 
9198 m 


m 


B-54 
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TABLE B-5±L^=_jQUADRATURE POINTS .FOR POINT ARGUELLO ANNUAL OPTICAL ATMOSPHERE 


(X s 0.555 micron) 


[ 




h a. 0 meters 
h a 4500 meters 
h a ■ 10 -000 meters 
h a 30 000 meters 


N 0 a .000- 281-27 

N. a .000 172 68 

N a -.000 095 633 

N a .000 004 2680 


H S1 = 7494 m. 
H <35 a 9053 m 


H S2 = 7163 m 
H s6 = 9372 m 


H S3 a 9224 m 


H $4 = 9360 m 


Quadrature points for Ha 1p6 meters 


Ni = N 0 - CN 0 -N H )X i 

N-, a .000 268 08 
N 2 a. .000 216 36 
N 3 a .000 140.64 
N 4 a .000.064. 907 
N 5 a .000 013. 194 


N H a 0 

hj a .437.3 m 
h 2 a 2313 m 
h 3 = 6488 m 
h 4 a 12 888 . m 
h 5 a 22 748 m 


Quadrature points for H = 10^ meters 


Ni = N 0 - (N 0 -N H )Xi 

N-, a .000 272 56 
N 2 a .000 238 43 
N 3 a .000 188 .45 
N 4 = .000 138 47 
N 5 a .000 104 34 


N h a .000 095 633 

h-! a 304.1 m 
h 2 a 1386 m 
h 3 a 3651 m 
h 4 a 6637 m 
h 5 a 9227 jn 



















15 

Altitude, km 


Figure B-l.- Log e (N • 10°) versus altitude for March 
optical atmosphere at White Sands. 
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Figure 


B-2. - Log e (N • IQ 6 ) versus altitude for August 
optical atmosohere at Cape Canaveral. 
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APPENDIX C: 

TABLES OF 'REFRACTION CORRECTIONS 
FOR RADIO ATMOSPHERES 


This appendix Contains tables of refraction corrections for the 30 radio atmo- 
spheres shown in appendix A. 


Em = measured elevation angle 

E = straight-line, geometric elevation angle 

AE a E M - E is elevation angle refraction correction 

AE 18 = AE computed by the 18th algorithm in reference 4 (appendix E) 

PM s measured range 
p = geometric range 

Ap s-pm - p is the range refraction correction 

AP 7 = Ap computed by the 7 th algorithm in reference H (appendix E) 

H = 10 6 m and 10 4 m is altitude of target above the tracking site, which 
is at sea level 


The column labeled p is the geometric range computed by the refraction correc- 
tion algorithm. It is the range determined by the quantities Em, H, and AEig 
Differences in the computed range, p, are due to errors in AE^g. 


C-1 


TABLE C-1.- REFRACTION CORRECTIONS FOR WHITE SANDS 
MARCH RADIO ATMOSPHERE, H. = IQ 6 METERS 


l E M , dag I 


I P, km I -AP71 ra ! AE13, mrad ! 


Rdf. atm. 
Hsi - 7273 
Hgg = Y068 
H S 3 = 8333 
H S4 = 8613 
H S5 = 887*1 
H S 6 = 8592- 

Ref. atm. 
H S i = 7273 
H S2 - s 7068 
H S3 = 8333 
Hs 4 = 86 1 3 
H S5 == 8874 
H S 6 = 8592 

Ref. atm. 
H S1 = 7273 
H S2 = 7068 
H S3 = 8333 
H S4 = 8613 
H S5 = 8874 
Hs6 = 8592 

Ref. atm. 
Hsi = 7273 
H S2 = .7068 
H s , = 8333 
H s4 = 8613 
h S 5 = 8874 
H sb = 8592 


-3707 . 1 

1 

79.6 I 

8.442 

3713.0 

I 

75.4 ! 

9.364 

3713.9 

! 

74.4 ! 

9.506 

3708.9 

I 

80.2 ! 

8.719 

3707.9 

I 

81.4 ! 

8.569 

3707.1 


82.6 ! 

8.436 

3708.0 

J 

1 

81 .3 ! 

t 

8.580 

3644.1 

1 

! 

l 

65.5 ! 

7.199 

3647.7 

! 

61.0 !. 

7.764 

3648.2 

! 

60.0 ! 

7.856 

3645.0 

! 

65.9 ! 

7.336 

8644.4 

! 

67.2 ! 

7.235 

3643.8 

! 

68-4 ! 

7.144 

3644.4 

! 

1 

. 67 . 1 I 
1 

7.242 

3415.0 

1 

36.4 ! 

. 4.264 - 

3415.7 

! 

33.0 1 

4.393 

3415.9 

! 

32.3 ! 

4.418 

3415.0 

1 

36.9 ! 

4.272 

3414.8 


37.9 ! 

4.242 

3414.7 

! 

38.8 ! . 

4.214 

3414.8 

1 

37.8 ! 

1 

- 4.244 

3210.4 

1 

24.4. ! 

2.933 

3210.7 

| „ 

22.1 ! 

2.978 

3210.7 

1 

21 .5 ! 

2.988 

3210.4 

|. 

24.9 ! 

2.930 

3210.3 

! 

25.7 ! 

2.917 

3210.3 

! 

.26.4 I 

2.906 

3210.3 

! 

25.6 ! 

2.918. 
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TABLE C-2 REFRACTION CORRECTIONS FOR WHITE SAND 3 
MARCH RADIO ATMOSPHERE, H " 


-%» deg I 


Hsf m 


0.5 

.5 

.5 

.5 

.5. 

.5 

.5 

1 

1 _ 
1 
1 
1 
1 
1 


! - 

I Ref. atm. 

I »$!.« 7273 
• H S2 = 7068 
1 h S3 = 8 333 
1 Hsu =8613 

Hsg s 8874 
«S6 =8592 

Ref. atm. 
H S1 = 7273 
%2 = 7068 
h S3 = 8333 
%ij 5 8613 
H S5 = 8874 . 
HS6 = 8592 


3 . 

1 Ref. 

atm. 

3 

! H S1 = 

7273 

3 

! H S2 = 

7068 

3 

! H S3 = 

8333 

3 

! H S4 = 

8613 

3 

! H S5 = 

8874 

3 

j %6 = 

8592 

5 

t Ref. atm. 

5 

! Hsi = 

7273 

5 

! H S2 = 

7068 

5 

! H S3 = 

8333 

5 

1 Hs 4 a 

8613 

5 

! H S5 = 

8874 

5 

J Hsg a 

8592 


Pi km 


! . 


330.4 

335.8 

336.6 

332.3 

331.5 

330.8 

331.6 

279.7 

282.8 

283.3 

280.7 

280.2 

279.8 

- 280.2 

159.2 

159.8 

159.9 

159.3 
159.2 

159.1 

159.2 

106.2 

106.4 
106.4 
106.3 
106.2 
106.2 
106.2 


AP7, m 


67.5 

64.5 

64.0 
66.8 
67.3 

67.8 

67.3 

54.8 

51 .5 

51.0 

53.9 

54.4 

54.9 

54.4 

29.0 

26.6 

26.3 

28.3 

28.7 

29.1 
2 8.7 

19.0 
1-7.3 

17.1 

18.5 

18.8 

19.1 

18.8 


AEl 8 t mrad 


4.341 

5.247 

5.378 

4.660 

4.526 

4.408 

4.536 

3.593 
4.240 . 
4.337 
3.801 
3.699 
3.610 
3.707 

1 .941 
2.221 
2.265 
2.018 
1.971 
1 .928 
1.974 

1.273 
1 .447 
1.474 
1 .320. 
1.290 
1 .263 
1.292. 
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TABLE C-3.- REFRACTION CORRECTIONS FOR WHITE SANDS 
AUGUST RADIO ATMOSPHERE, H s 10® METERS 



deg 

1 H 3 , m 

1 P, km 1 

1 I 

Apy, m 

! 

1 

1 

A E.|Q, mrad 



0.5 

! 

1 Ref. atm. 

! 1 
1 3725.7 ! 

93.0 

"V 

! 

11.349 



.5 

! H S1 = 6296 

! 3731.4 ! 

87.0 

! 

12.230 



.5 

I H S2 = 6796 

! 3728.1 I 

89.7 

1 

11 .726 



.5 

! H s3 = 7475 

I 3724.3 I - 

... 93.2 

1 

11 .132 



.5 

! H s4 = 7410 

! 3724.7 !- 

92.9 

! 

11.185 



.5 

! H $5 * 7239 

! 3725.6 1 

92.0 

! 

11.328 



.5 

! H s6 = 6930 

j 

I 2727.3 ! 

1 1 

90.4 

1 

1 

11 .602 



1 

! Re f. atm . 

! 3657.3 ! 

74.6 

! 

9.303 



1 

1 H S1 a 6296 

I 3661.1 ! 

68.2 


9.909 



1 

! H S2 a 6796 

! 3659.2 ! 

71 .2 

! 

9.593 



1 

! H S3 = 7475 

I 3656.8 ! 

75.0 


9.212 



1 ... 

l H S 4 = 7410 

! 3657.0 I 

74.7 

! 

9.247 



. 1 

1 H S5 = 7239 

! 3657.6 l 

73.7 

! 

9.339 

| 


1 

! H s6 = 6930 

! 3658.7 ! 

t * 

71 .9 

! 

t 

9.514 



3 

! Ref. atm. 

i l 

! 3420.5 ! 

40.0 

l 

! 

- 5.213 



3 

! H S1 a 6296 

! 3421.5 ! 

35.1 

! 

5.381 



3 

! H S2 = 6796 

! 3421.0 1 

37.3 

! 

5.303 



3 

! H S3 = 7475 

! 3420.5 ! 

40.4 

! 

5.202 



3 

! H S 4 = 7410 

! 3420.7 i 

40.1 

! 

5.212 



3 

! H S5 = 7239 

! 3420.7 ! 

39.3 

i 

5.236 



3 

I H S6 = 6930 

i 

! 3420.9 ! 

1 1 

37.9 

t 

5.282 



■ 5 

! Ref. atm. 

l i 

! 3213.7 ! 

26.6 

1 

3.529 



5 

! H S1 a 6296 

! 3214.0 ! 

23.0 

! 

3-594 



5 

! H S2 a 6796 

! 3213.8 ! 

24.7 

! 

3.564 



5 

! H 33 = 7475 

! 3213.6 ! 

26.9 

! 

3.526 



5 

! % 4 = 7410. 

! 3213.7 ! 

26.7 

! 

3.529 



5 

! H S5 = 7239 

1 3213.7 I 

26.1 

! 

3.539 



5 

! % 6 = 6930 

! 3213.8 ! 

1 1 

25.1 

1 

! 

3.557 
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TABLE C-4.- REFRACTION CORRECTIONS FOR WHITE SANDS 
AUGUST RADIO ATMOSPHERE, H s 10 M METERS 



e m . d ^s 

1 

! Hg, ra 

! 

1 

1 

P, km 1 

! 

i 

AP7, ra ! 

AEi8» mracl 



0.5 

1 

I Ref. atm. 

1 

! 

1 

343.1 ! 

78.6 ! 

6.454 



.5 

! Hsi = 6296 

1 

347.7 I 

75.6 ! 

7.197 



.5 

! H S2 = 6796 

! 

344.8 ! 

77.0 1 

6.731 



.5 

! H S3 s 7475 

1 

341.5 ! 

78.8 I 

6.188 



.5 

! H S 4 = 7410 


341.8 I 

78.6 ! 

6.236 



.5 

l H S5 = 7239 

! 

342.6 ! 

78.2 ! 

6.366 



.5 

I H s6 = 6930 

I 

1 

344.1 ! 

1 

77.4 ! 

6.616 



1 

I Ref. atm. 

! 

l 

287.2 1 

s 

62.3 I 

5.126 



1 .. 

1 H S1 s 5296 

1 

290.2 !. 

59.1 ! 

5.711 



1 

1 %2 = 6796 

! 

288.5 ! 

60.7 ! 

5.378 



1 

! H S3 = 7475 


286.5 ! 

62.6 ! 

4.982 



1 

1 H S i, s 7410 


286.7 I 

62.5 ! 

5.018 



1 

i H S5 = 7239 

! 

287.2 . ! 

62.0 ! 

5.113 



1 

« H S6 = 6930 

1 

288.1 ! 
» 

■■■' 61.1. ! 

1 

5.295 



3 

! Ref. atm. 

1 

l 

160.6 ! 

31.9 1 

2.631 



3 

! Hsi s 6296 

1 

161.2. ! 

29.5 ! 

2.912 



3 

! H S2 = 6796 


160.9. 1 

30.7 ! 

2.769 



3 

! Hs 3 = 7475 

1 

160.6 ! 

32.2 ! 

2.594 



3 

! H S 4 = 7410 

! 

160.6 ! 

32.0 ! 

2.610 



3 

! H S5 = 7239 

! 

160.7 ! 

31.7 ! 

2.653 



3 

! % 6 s 6930 

1 

1 

160.9 ! 

1 

31.0 ! 

2.733 



5 

! Ref. atm. 

• 

! 

106.7 ! 

I 

20.7 ! 

1.707 



5 

! Hsi = 6296 

! 

106.9 I 

19.1 ! 

1.884 



5 

! H S2 = 6796 


106.8 ! 

19.9 ! 

1.796 



5 

! Hs 3 = 7475 

! 

106.7 ! 

20.9 ! 

1 .687 



5 

1 Hs4 = 7410 

! 

106.7 ! 

20.8 ! 

1 .697 



5 

! H S5 = 7239 

! 

106.7 ! 

20-5 ! 

1 .723 


L 

5 . 

! H S 6 = 6930 
I 

1 

I 

106.7 ! 

I 

20.1 ! 
! 

1.773 
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XAflUS c-5.. 


JiftPnflUiOM CORRECTIONS FOR WHITE SANDS 
ANNUAL RADIO ATMOSPHERE, H = 10° METERS 


e M> 3*6 


H S* 


Ref. atm. 
Hsi = 7141 
«S2 = 7025 
H S 3 = 8145 
Hsu = 8148 
h S5 = 8345 
«S6 = 8357 

Ref. atm. 
Hsi =- 7141 
%2 = 7025 
HS3 = 8145 
Hsu = 8148 
H$5 = 8345 
Hs 6 = 8357 

Ref. atm. 
H si = 7141.. 
%2 = 7025 
Hs 3 = 8145 
H S 4 = 8148 
«S5 = 8345 
Hs 6 = 8357 

Ref. atm. 
Hsi s 7141 
%2 = 7025 
Hss = 8145 
%4 * 6l 48 
h S5 s 8345 
Hs 6 a 8357- 


I P ( km I 

! 1 

• ! 
I 3710.3 ! 

1 3715.3 I 
! 3715.9 ! 

J 3711.2 J 
1 3711.2 l 

! 3710.4 ! 

! 3710.4 ! 

I ! 

I 3646.2 ! 

! 3649.4 ! 

! 3649.8 ! 

! 3646.7 I 
1 3646.7 ! 

! 3646.2 ! 

1- 3646.2 ! 

I ! 

! 3415.8 ! 

! 3416.5 ! 

t 3416.6 ! 

! • 3415.8 I 
I 3415.8 J 
! 3415.7 ! 

I 3415.7 J 
! ! 

1 3210.9 ! 

I 3211.1 ! 

! 3211.1 ! 

! 3210.9 ! 

I 3210.9 I 
! 3210.8 ! 

J 3210.8 ! 


81.3 I 

77.1 ! 

76.5 1 

81 .7 ! 

81.8 J 

82.6 I 

82.7 ! 
! 

66 . 6 . ! 

62.1 | 

61.5 ! 

67.0 ! 

67.0 I 

67.9 ! 

68.0 I 

l 

36.8 ! 

33.4 { 

-33.0 I 

37.2 ! 
37.2- ! 

38.0 ! 

38.0 ! 

! 

24.7 ! 

22.3 ! 

21 .9 ! 

25.1-1 

25.1 J 

25.6 I 

25.7 ! 


8.932 

9.726 

9.811 

9.074 

9.073 

8.959 

8.952 

7.537 
8.042 
8.097 
7.612 
7.611 
7.535 
7.530 ... 

4.404 

4.528 

4.542 

4.407 

4.407 

4.385 

4.383 

3.018 

3.063 

3.069 

3.016 

3.015 

3.006 

3.006 
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TABLE C-6.- REFRACTION CORRECTIONS FOR WHITE SANDS 
ANNUAL RADIO ATMOSPHERE, H s IQ 4 METERS 


! - 


1 


l 


* e m 

deg 

t Hg, in 

! 

! 

! 

P, km 

! 

! 0 

.5 

1 

1 Ref. 

atm. 

"l 

333.1- 

! 

.5 

1 Hsi : 

7147 

! 

337.2 

1 

.5 • 

! Hs2 

s 7025 

! 

337.7 


.5 

l Hsj : 

8145 

1 

333.7 

! 

.5 . 

! H S 4 

a 8148 

! 

333.7 

1 

.5 

! Hs5 

8345 

! 

333.1 

1 

.5. 

l Hs6 
1 

= 8357 

! 

333 .0. 


1- 

1 Ref. 

atm. 

! 

281.2 

l 

1 

! Hsi 

a 7147 


283.7 


1.. 

l Hs2 

a 7025 

t 

284.0 

J 

1. . 

l Hsi 

a 8145 

! 

281.6 

l 

1 

i 4 ; 

a 8148 

! 

281 .5 

1 

1 . 

1 h S5 

a 8345 

1 

281 .2 

! 

| 

1 

! H S6 

= 8357 

l 

| 

281 .2 

l 

! 

3 

1 

!.. Ref. 

atm. 

! 

159.4 

1 

3 

I Hsi 

a 7147 


-159.9 

l 

3 

J Hs2. 

= 7025 

! 

160.0 

1 

3 

! Hs3 

a 8145 

! 

159.5 

1 

3 

! H S 4 

a 8148 

1 

159.5 

l 

3 

! H S5 

= 8345 

1 

159.4 

• 

3 

1 H S6 

1 

= 8357 

! 

i 

159 -.4 

l 

! 

5 

1 Ref 

.. atm. 

ft 

I 

106.3 

1 

5 

! hsi 

a 7147 

I 

106.5 


5 

! Hs2 

a 70 25 

! 

106.5 


5 

! H$3 

a 8145 


106.3 

t 

5 

! Hs4 

a 8148 


106.3 

! 

5 

l h S5 

= 8345 

I 

106.3 

! 

1 

5 

! %6 
I 

= 8357 

! 

106.3 


Apy, m 


! 

AE i q , mrad l 


68 . 8 
66.1 
65.8 
68.3 


4.792. 

5.481 

5.563 

4.890 


68.3. ! 4.888 

68.7 I 4 .787 


68.7 


4.780 


55.5 

52.7 

52.4 
55.0 
55.0 

55.4 

55.5 


3.907 

4.420 

4.480 

3.980 

3.978 

3.902- 

3.897 


29.1 ! 

2.068 

27.1 l 

2.308 

26.9 ! 

2.335 

28.8 l 

2.106 

28.8 ! 

2.106 

29.1 1 

2 .070 

29.1 J 
| 

2.068 

l 

19.1 ! 

1.351 

17.6. ! 

1 .502 

17.5 I 

1.519 

18.8 l 

1.376 

18.8 I 

1.376 

19.0 I 

1.353 

19.0 .1 
! 

1.352. 
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TABLE C-8 REFRACTION CORRECTIONS FOR EDWARDS AFB 
MAY RADIO ATMOSPHERE, H = IQ 4 METERS 


I E m , deg ! H s 


1 P, km 


I AEi 8> mr * ad 1 


« n S2 


atm. 

: 7008 
= 6800 
: 7844 
= 8042 
: 8088 
a 8125 

atm. 

7008 . 

6800 

7844 

8042 

8088 

8125 

-atm. 

= 7008 
= 6800 
= 7844 
= 8042 
= 8088 
= 8125. 

atm. 

= - 7008 . 
= 6800 
= 7844 
= 8042 
= 8088 
= 8125 


334.4 ! 

70.0 

! 

I 

5.009. 

338.7 ! 

67.7 

! 

5.731 

339.6. ! 

67.1 


5.883 

335.5 ! 

69.6 


5.195 

334.8 !. 

70.0 


5.082 

334.7 ! 

- 70.1 

! 

5.057 

334.5 ! 

J 

70.2 

! 

i 

5.036 

282.2 l 

56.3 

l 

! 

4.114 

284.7 ! 

53.8 

! 

4.611 - 

285.2 ! 

53.2 

\ 

4.722 

282.7 ! 

55.8 


4.214 

282.3 ! 

56.3 

! 

4,130 

282,2 1 

. 56.4 

I 

4.111 

282.1 ! 

I 

. 56.5 

f 

4.095 

• 

-159.7 ! 

29.5 

* 

2.177 

160.1 ! 

27.6 

! 

2.399 

160.2 ! 

27.2 


2.449 

159.8 ! 

29.1 

! 

2.220 

159.7 ! 

29.4 ... 


2.181 

159.7 ! 

29.5 

! 

2.172 

195.6 ! 

1 

29.5 

t 

2.165 

1 

106.4. i 

19.2 

l 

! 

1 .419 

106.5 ! 

17.9 

! 

1 .560 

106.6 ! 

17.6 

! 

1.591 

106.4 ! 

19.0 

1 

1.448 

106.4 ! 

19.2 

I 

1 .424 

106.4 ! 

19.2 

1 

1 .418 

106.4 ! 

19.3 

! 

1.414 
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TABLE C-9.- REFRACTION CORRECTIONS FOR EDWARDS AFB 
JULY RADIO ATMOSPHERE, H a 10 6 METERS 


E M( dqg 

1 

1 

H s , m 

! P, km 

! 

! 

1 

m I 

AEiq, mrad 

! 

1 

~0.5 

! 

Ref. atm. 

! 3707.3 

! 

1 

78.9 ! 

8.469 

! 

.5- 

! 

Hsi = 7312 

! - 3712.3 


-74.9 I 

9.258 

! 

.5. 

! 

Hs 2 = 6891 

I - 3714.2 

! 

72.9 ! 

9.551 


.5 

! 

Hs 3 = 8797 

! 3706.9 

! 

-81.5 ! 

8.404 


.5 

! 

H S 4 = 8760 

! 3707.0 

! 

81 .3 ! 

8.422 

! 

.5 

i 

Hss = 8845 

! 3706.7 

! 

81 .7 ! 

8.380 

! 

.5 

! 

J 

H S6 = 8662 

! 3707.3 

I 

80 ..9 ! 

f 

- 8.472 

1 

i. 

! 

Ref. atm. 

! 3644.2 

1 

! 

64.9 ! 

7.203 

I 

! 

1 

! 

H S1 .= 7312 

! 3647.2 


60.6 ! 

7.682 


i 

! 

%2 = 6891 

! 3648.3 

! 

58.6 ! 

7.873 

1 

1 ^ 

! 

H S3 = 8797 

! 3643.6 

! 

67.4 1 

- 7.112 

! 

i 

! 

%4 = 8760 

1 3643.7 


67.3 I- 

7.124 


i 

! 

Hs 5 = ®®45 

! 3643.5 

1 

67.6 ! 

7.095 

! 

i 

I 

H s6 = 8662 

! - 3643.9 

! 

1 

66.8 ! 

1 

7.158 

! 

3 

! 

.Ref. atm. 

! -3414.8 

1 

! 

36.1 l 

4.234 

! 

3 

! 

Hsi = 7312 

! 3415.5 

I 

32.9 ! 

4.354 

! 

3 

! 

Hs 2 = 6391 

! 3415.8 

• ! .... 

. 31.4 ! 

4.405 


3 

! 

H S3 =8797 

! 3414.5 

! 

38.2 ! . 

4.189 

! 

3 

j 

H S 4 = 8760. 

I 3414.5 

! 

38.1 I 

4.192 

! 

3 

! 

H55 = 8845 

I 3414.5 

! 

38.4 ! 

4.184 


3 

! 

J 

Hs 6 = 8662 

! 3414.6 

t 

37.8 1 

4.203 . 

! 

5 

! 

Ref. atm. 

! 3210.3 

l 

I 

24.3 ! 

- 2.909 

! 

5 

! 

H S i = 7312 

! 3210.5 

! 

22.0 I 

2.953 

! 

5 

! 

H S2 = 6891 

! 3210.6 

! 

20.8 l 

2.973 


5 

1 

h S3 = 8797 

! 3210.2 

4 

26.0. J 

2.886 


5 

! 

834 = 8760 

! 3210.2. 

! 

25.9 ! 

2.888 

! 

5 

1 

H S5 = 8845 

I 3210.1 

1 

26.1 ... ! 

2.884 


5 

! 

! 

H S 6 = 866? 

! 3210.2 

! 

! 

25.6 ! 

! 

2.892 

1 

! 


C-10 
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TABLE 


C-10 REFRACTION CORRECTIONS FOR 
JULY RADIO ATMOSPHERE, H = 10^-M 


iR EDWARDS AFB 
METERS . 


l.E M , .deg . t 


H s , a. 


Ref. atm. 
Hsi =4312 
Hs? s 6891 
H S3 = 8797 
H S 4 = 8760 
H S5 = 8845 
H S 6 = 8662 

He f . atm . 
H S1 = 7312 
Hs2 s 6891 
H S3 = 8797 
Hsu = 8760 
H S5 = 8845 
Hs6 = 8662 

Ref. atm. 
H S1 = 7312 
H S2 = 6891 
H S3 * 8797 
H«4 = 87 60 
H S5 = 8845 
Hs6 = 8662 

I Ref. atm. 

Hsi = 7312 
I Hs2 = 6891 
! H§3 = 8797 

! Hs4 = 8760 
I Hs 5-= 8845 
l H S 6 - 8662 


l 

1 

! 

l ( 
1 

3, km l 

Apy, m. 1 ' 

! 

330.3 

67.1 

1 

335.4 

64.0 


337 JO 

63.1 

I 

330.8 

67.1 

l 

330.9 

67.0 

! 

330.7 

67.1 

I 

I 

331.2 

66.8 

1 

l 

279.6 

54.4- 

t 

282.6 

51.2 

1 

283.6 

50.1 

t 

279.7 

54.3 

1 

279.8 

54.3 

l 

279.7 

54.4 

1 

■ 

280.0 . 

54.1 


159.1 

- 28.8 

! 

159.7 

26.5 


. 159.9 

25.7 

! 

159.1 

28.8 

! 

159.1 

28.7 

1 

159.1 

28.8 

l 

159.2 

28.6 

! 

106.2 

18.9 

! 

106.4 

17.3 

! 

106.4 

16.7 

1 

. 106.2 

18.8 

I 

106.2 

18.8 

l 

-106.2 

1 8.9 

l 

1 

106.2 

! .18.7 

t 


4.327 

5.178 

5.449 

4.405 

4.421 

4.384 

4.465 

3.574 

4.187 

4.387 

3.606 

3.618 

3.589 

3.652 

1.917 
2.195 
2.285 
1 .925 
1.931 

1 .918 
1.947 


C-1 1 


TABLE C-1.1 REFRACTION- CORRECTIONS FOR EDWARDS AFB 
ANNUAL RADIO ATMOSPHERE, H s 10 6 METERS 


! Em, deg I 


Hs, m 

! 

1 

mm 

Ap 7 ., m 

1 

1 

& 1 Q, mrad ! 

! ! ! 1 

Ref. atm. 

! 

. 3710.7 1 

80.7 

! 

8.997 ! 

Hsi = 7144 

! 

3715.3 I 

77.1 

! 

9.720 1 

H S 2 = 6639 


3716.7 l 

75.6 


9.947 1 

H$3 = 8212 

! 

3710.9 ! 

82.0 

! 

9.031 1 

H S 4 = 8381 

J „ 

3710.3 I 

82.8 

I 

8.935 ! 

Hss s 8296 


3710.6 ! 

82.4. 

! 

8.983 1 

-Hs6 =8361 

! 

1 

3710.4 ! 

82 ..7 

1 

j 

8.946 ! 

Ref. atm. 

I 

3646.7 I 

66.0 

l 

7.609 1 

Hsi = 7144 


3649.4 l 

62.1- 

! 

8.037 t 

H S2 = 6839 

! 

3650.3 ! 

.60 -6 

! 

8.183 ! 

H S 3 = 8212 

! 

3646.5 ! 

67.2 


7.583 ! 

Hsu = 8381 

! 

3646.1 ! 

68.0 

! 

7.518 1 

H S5 = 8296 

! 

3646.3- l 

67.6 

! 

7.550 ! 

H S6 '= 8361 

! 

1 

3646.2 ! 

67.9 

! 

1 

7.525 1 

Ref. atm. 

l 

! 

3415.9 l 

36.4 

! 

4.416 ! 

H S i = 7144 

! 

3416.5 l 

- 33.4 

! 

4.525 ! 

Hs 2 = 6839 

! 

3416.7 l 

32.3 

! 

4.564 1 

Hs3 = 8212 

! 

-3415.7 i 

37.5 

t 

4.398 t 

Hs4 - 8381 

! 

3415-6 I 

38.1 

1 

4.379 ! 

Hs5_ = 8296 

! 

3415.7. 1 

37.8 

I 

4.388 ! 

Hs6 = 8361 

1 

1 

3415.6 \ 

38.0 

j 

4.381 ! 

1 

Ref. atm. 

5 

3210.9 I 

24.4 

! 

3.022 l 

H S i = 7144 

! 

3211.1 ! 

22.3 

! 

3.062 l 

Hs2 = 6839 

! 

3211.2 ! 

21 .4 

-4 

3.077 1 

H S 3 = 8212 

! 

3210.8 l 

26.3 


3.011- ! 

Hs4 = 8381 

! 

3210.8 ! 

25.7 

\ 

3.003 ! 

Hoc = 8296 

1 

3210.8 ! 

- 25.5 

\ 

3.007 ! 

Hs6 = 8361 


3210.8 ! 

25.7 

l 

3.004 ! 

• 






TABLE C~12.- REFRACTION CORRECTIONS FOR EDWARDS AFB 
ANNUAL RADIO ATMOSPHERE, H a. 1(T METERS .. 


! -P, km ! AP7, m ! Ae-|Q, mrad.l 



Ref. 

atm. 


Hsi 

= 7144 


HS2 

= 68 39 


h S3 

= 8212 


H S 4 

= 8381 

l - 

h S5 

= 8296 



= 8361 


Ref. 

atra. 


HSI 

= 7144 


h S2 

= 6839 


h S3 

= 8212 


HS4 

= 8381 



HS5 

HS6 

s 8296 
= 8361 


Ref. 

atm. 


Hsi 

= 7144 


h S2 

= 6839 


H S3 

= 8212 


«S4 

s 8381 


H35 

= 8296 


«S6 

= 8361 


Ref. 

atm. 

Hsi s 7144 

! Hsp = 6839 


HS3 

= 8212 

! 

HS4 

= 8381 


HS5 

s 8296 

! 

riS6 

= 8361 


! ! 

333.0 I 

68.5 I 

4 .770 

337 . i -1 

66.1 . ! 

5.480 . 

338.5 1 

65.3 I 

5.691 

333.4 -! 

68.4 ! 

4.852 

332.9 ! 

68.8 ! 

4.766 

333.2 ! 

68.6 l 

4 .809 

333.0 ! 

i 

68.7 ! 

! 

55.3 ! 

4.776 

X 

281.3 ! 

3.927 

283.7 I 

52.6 ! 

4.419 

284.5 l 

51.8 ! 

4.573 

281.4 ! 

55.1 1 

3.951 

281.1 ! 

55.5 ! 

3.886 

281.3 1 

55.3 ! 

3.919 

281.1 ! 

i 

55.4 ! 

t 

29.1 ! 

3.894 

l 

159.5 ! 

2.079 

159.9 ! 

27.1 l 

2.307 

160.1 ! 

26.5 ! 

2.377 

159.5 ! 

28.9 ! 

2.093 

159.4 ! 

29.2 1 

2.063 

159.5 ! 

29.0 ! 

2.078 . 

159.4 1 

1 

29.1 l 

! 

19.0 I 

2.066 

l 

106.3 ! 

1.357 

106.5 ! 

17.6 l 

1 .502. 

106.5 ! 

17.2 ! 

1.545 

106.3 l 

18.9 ! 

1 .368 - 

106.3 ! 

19.1 l 

1.349 

106.3 ! 

19.0 ! 

1 .358 

106.3 ! 

19.0 l 

1.351 


9i 









C-13 REFRACTION CORRECTIONS FOR EGLIN AFB 
JANUARY RADIO ATMOSPHERE, H s 10 6 METERS- 



does 

1 H5, m 

1 P, km ! 

! I 

I> 

B 

Z£-|g, mrad 

I- 

0.5. 

! 

! Ref. atm. 

! 3717.4 ! 

i 

84.0 !. 

10.043 


- .5- 

1 Hsi = 6881 

I 3720.0 l 

80.2 I 

10.456 


.5 

! H S2 * 6954 

! 3719.6 I 

80 .6 1 

10.397 


.5 

1 H S 3 * 7291 

! 3418.0 ! 

82.3 ! 

_ 10.138 


-5- 

! H S 4 = 7538 

! 3716.8 ! 

83.5 ! 

9.960 


.5 

! H S5 = 7498 

1 3717.0 ! 

83.3 ! 

9.988 


.5 

! HS6 = 7908 

I 

! 3715.2 1 

i i 

85.2 ! 

9.709 


1 

! -Ref. atm. 

* 1 
! 3651.0. I 

! 

68.0 !. 

8.293 


- 1 

! Hsi = 6881 . 

1 3652.9 l 

64.2 !. 

8.596 . 


1 

! H S2 = 6954 

! 3652.7 ! 

64.5- 1 

8.558 


1. 

! H S3 = 7291 

! 3651.6 ! 

66.3 ! 

8 .390 


1 

! %4 = 7538 

! 3650.9 1 

67.6 ! 

8.274 


1. 

! H S5 = 7498 

! 3651.0 I 

67.4 ! 

8.292 


1 

I %g = 7908 

j. 

! 3649.8 ! 

l i 

69.4 ! 

t 

8.109 


3 

! Ref. atm. 

! 3417.5 ! 

I 

37.1 ! . 

4.692 


- 3 

! H S i = 6881 

! 3418.0 ! 

34.1 ! 

4.789 1 


3 

! % 2 = 6954 - 

! 3418.0 I 

34.4 ! 

4.780 ! 


-3 

! H S o s 7291 

! 341 7,7 1 

35.7 ! 

4.735 _ I 


3 

! H s4 = 7538 

! 3417.5 ! 

36.7 ! 

4.703 ! 


3 

! H S5 = 7498 

! 3417.6 ! 

36.6 ! 

4.708 I 


3 . 

! - %6 8 7908 

i 

! 3417.3 ! 

1 f 

38.2 ! 

t 

- 4.657 1 

| 


5 .... 

I 

i Ref. atm. 

i I 

l 3211.8 ! 

24.8 ! 

3.189 I 


5 

! H S1 = 6881 

! 3212.0 ! 

22.6 ! 

3.228 1 


5 

! H S2 = 6954 

! 3212.0 1 

22.8 ! 

3.224 ! 


5 

! H s3 = 7291 

! 3211.9 1 

23.8 ! 

3.207 1 


5 

! Hs4 = 7538- 

! 3211.8 ! 

24.6 ! 

3.194 1 


5 

l H S5 S 7498.. 

! 3211.8 ! 

24.4 I 

- 3.196 1 


5 - 

! %6 = 7908 

1 

1 3211.7 t 

1 i 

25.6 I 
I 

3.176 ... 1 
1 


"I 
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TABLE REFRACTION CORRECT ™" S W 

JANUARY RADIO ATMOSPHERE, H = 10 METERS 


H S » m 


1 Ref. atm. 

1 Hsi = 6881 
! H S 2 s 6954 
! HS 3 = 7291 
t Hsu s 75 38 
! H S 5 = 7498 
l H S6 = 79 08 
! 

\ Ref. atm. 

, Hsi = 6881 
l .... Hoo = 6954 
1 Hst = 7291 
... t H S U = 7538 
! H S 5 = 7-498 
! Hs6 = 7908 
1 

l Ref. atm. 

j Hsi = 6881 
! Hs 2 = 6954 
l H S3 = 7291 
l H S U s 7538 
! H S 5 = 7498 
1 . Hs6 = 7908 
1 

! Ref. atm. 

! Hsi = 6881 
j H S 2 = 6954 
! H S3 = 7291 
! HsU = 7538 
l H S5 * 7498 

■ ^ 70 fin 


P, km 


338.2 1 

340.2 J 
339.8 I 

338.4 ! 

337.4 

337.6 
336.Q 

284.1 

285.6 

285.4 

284.5 
283-9 

284.0 

283.1 

160.0 

160.3 

160.3 

160.1 
160.0 
160 .0 
159.8 

. 106.5 
106.6 
106.6 
.106 .5 
! 106.5 


71.2 l 

69.1 t 

69.3 1 

70.1 t 
70 .7 l 

70.6. I 

71.5 ! 
I 

56.9 ! 

54.8 
55.0 
. 55.9 

56.5 

56.4 

57.4 

_ 29.5 
28.0 
28.1 
28.8 . 
29.2 

29.1 
29.9 . 

19.2 

18.2 
1 8 .3 
18.7 
19.0 


5.642 

5.972 

5.918 

5.679 

5.516 

5.541 

5.288 


106.5 ! 19-0 1 



80FM16 


TABLE C-16.- REFRACTION CORRECTIONS FOR EQLIN APB 
AUGUST RADIO ATMOSPHERE, Ha IQ 6 METERS 



Em, deg 

1 H s , m 


P, km 

l 

I 

! 

m 

! 

! 

t 

AE -j 3 , mrad 


0.5 

! 

I Ref. atm. 


3734.3 

! 

97.3 

! 

! 

12.686 


.5 

1 H S1 a 5949 


3738.9 

! 

91.1 


13.405 


.5 

! Hgp b 6723 


3733.2- 

! 

95.3 

! 

12.517 


.5 

I Hgj a 6585 


3734.1 

! 

94.5 

! 

12.663 


.5 

! H S 4 = 6589 


3734.1 

! 

94.5 

! 

12.658 _ 


.5 

! H S5 = 6739 


3733.1 

1 

95.4 

! 

12.501 


.5 

! H S6 = 6357 

j 

1 

• 

3735.8 

! 

1 

93.3 

! 

1 

12.914 


1 . 

!_Ref. atm. 


3662.9 

l 

! 

76.9 

! 

10.190 


1 

I - Hgi = 5949 


3666.5 


70.4 

! 

10.753 


1 

1 H S2 = 6723. 


3663.0 

! 

75.2 

! 

10.205 


1 

! H s3 a 6585 


3663.6 

! 

74.3 . 

! 

10 . 296 . 


. 1 

! Hg 4 a 6589 


3663.6 


74.4 

1 

10.294 


1 . 

! H S5 = 6739 


3662.9 

! 

75.3 

! 

10.195 


1 . 

« ffe 6 * 6357 

I 


3664.6 

! 

1 

72.9 

! 

t 

10.453 


3 

! Ref. atm. 


3422.6 

I 

! 

40.5 

1 

! 

5.573 


3 

! H S1 = 5949 


3423.6 

! 

35.4 

! 

5.741 


3 

! H s2 = 6723 


3422.8 


39.1 

5 

5.609 


3 

1 H S3 a 6585 


3423.0 

! 

38.5 

! 

5.632 


3 

! H S 4 = 6589 


3423.0 

! 

38.5 

! 

5.631 


3 

l H S5 = 6739- 


3422.8 

! 

39.2 

! 

5.607 


3 

! H S 6 = 6357 

j 


3423.2 

! 

1 

37.4 

1 

5.670 


5 

! Ref. atm. 


3214.8 

• 

! 

26.8 

1 

! 

3.746 


5 

!• Hgi a 5949 


3215.2 


23.1 

! 

3.812 


5 

1 H S2 = 6723 


3214.9 

! 

25.8 


3.763 


5 

! H S3 a 6585 


3215.0 

! 

25.3 

! 

3.772 


5. 

! H 34 a 6589 


3215.0 

t 

25.3 

! 

3.772 


5 

! H S5 = 6739 


3214.9 


25.8 

! 

3.762 


5 

1 Egg = 6357 
! 


3215.1 

! 

! 

24.5 

! 

! 

3.786 


C -16 
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TABLE C- 1 6 . - REFRACTION CORRECTIONS FOR EGLIN AFB 
AUGUST RADIO ATMOSPHERE, H : 10^ METERS 


! Ref. atm. 

! H S1 = 5949 
! Hs 2 s 6723 

J H S3 = 65^5 
1 Hsu = 6589 
! Hs 5 = 6739 
! H S6 = 63 57 

! Ref. atm. 

J H S1 = 5949 
! % 2 = 6723 

! H23 = 6585 

! Hs 4 = 6589 
I H35 = 6739 
! %6.= 635Z 

! Ref. atm. 

! H S1 = 5949 
! %2 = 6723 

•’ Hs 3 = 6585 
! %j = 6589 
! H S5 = 6739 
! %6 = 6357 

! Ref. atm. 

! Hsi = 5949 
1 H S2 = 6723 
• 833 = 6585 
! %4 e 6589 

1 «S5 s 6739 

1 %6 = 6357 


P, km 


348.4 

352.9 

347.8 
348.6 

348.6 
-347.7 

350.1 

•290.1 

293.3 

290.3 

290.8 1 

290.8 : 

290.3 

291.7 

161 .2 

16 . 1 .8 

- 161 .3 

161 .4 

161.4 

161 .3 

161 .5 

106 . 9 

107.0 

106.9 

106.9 

106.9 

106.9 

107.0 


^ 18 ' I 


°2.5 ! 7.313 ! 

79.4 I 8.035 I 

81-7 I 7.214 ! 

81.3 ! 7.347 ! 

81.3 ! 7.344 . ! 

81.7 ! 7.199 ! 

80.7 ! 7.580 ! 

I t 

64.6 ! 5.702 ! 

61 .4 ! 6.326 ! 

64.1 |... 5.745 , 

63.7 ! 5 . 841 . ! 

63.7 I 5.838- ! 

64.2 ! 5.734 j 

62.9 ! 6.006 ! 

1 j 

32.6 ! 2.907 ! 

30.3 ! 3.189 I 

32.3 l 2.944 ! 

31.9 ! 2.985 ! 

31.9 ! 2.984 ! 

32.3 ! 2.939 ! 

31.4 ! 3.055 ! 

! | 

21.1 I 1.881 I 

19.-5 ! 2.057 ! 

20.8 ! 1.907 j 

20.6 ! 1.932 | 

20.6 ! 1.931 j 

20.9 I 1.904 ! 

20.2 ! I.975 j 


C-1? 
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TABLE C-l8.- REFRACTION CORRECTIONS FOR EGLIN AFB 
ANNUAL RADIO ATMOSPHERE, H s 10 METERS 


Hg, m 


1 Ref. atm. 
j Hsi s 6375 
! Hgo « 6822 - 
J Hgo = 6737 
l H S 4 = 67 84 
l Hg 5 = 7405 
j . H S 6 =-70 62 
t 

l hei , atm. 

I Hsi = 6375 
l Hs? = 6822 
l Hs 3 = 6737 
1 Hs 4 * 6784 
J H $5 = 7405 
t H S6 * 7062 
! 

I Ref. atm. 
j Hsi = 6375 
I Hs 2 =6822 
H S3 = 6737 
l H S 4 = 6784 
! H 35 = 7405 

1 HS6 = 7062 
! 

! Ref. atm. 

! Hsi = 6375 
I H 3 2 = 6822 
! H 33 = 6737 

! Hs 4 = 6784 
! H S5 = 7405 
! Hs 6 = 7062 


p, km I Ap ? , m 1 AE l8 , rarad 


339-9 

346.6 

344.1 

344.5 

344.3 

341 .3 
342.9 


76.3 

74.7 

76.0 

75.8 

75.9 

77.5 

76.6 


286.7 

I 

60.8 


289.5 


58.5 


288.0 

! 

59.9 


288.3 

1 

59.7 


288.2 

I 

59.8 


286.4 


61.6 


287.3... 

1 

60.6 


160 . 7 

! 

31 .1 


161 .1 

1 

29.4 


160.8 

I 

30.4 


160.9 

! 

30.2 


160.9 


30.3 


160.5 

! 

31 .6 


160.7 

1 

1 

30.9 


106.7 

\ 

! 

20.2 


106.8 

I 

19.0 


106.7 

! 

19.7 


106.8 

! 

19.5 


106.7 

1 

19.6 


106.6 

! 

20.5 


106.7 

! 

20.0 



6.6.14 

6.687 

6.646 

6.153 

6.416 

5.012 

5.579 

5.289 

5.341 

5.312 

4.953. 

5.145 

2.642 

2.852 

2.727 

2.750 

2.737 

2.578 

2.663 


C-1 9 
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TABLE C- 19.- INFRACTION CORRECTIONS FOR ASCENSION 
FEBRUARY RADIO ATMOSPHERE, H I $ METERS 


i r — ■ — - 

[ de S- I - H Sj „m 


1 Ref. atm. 

! Hsi = 5939 
! H $2 = 6698. 

! H S3 = 6256 
! Hs4 = 6271 
I H 35 = 6111 
! Hs 6 = 6341 

* Ref. atm. 

! H S1 = 5939 
l H S2 = 6698 
! Hs 3 = 6256 

1 ...%j s 6271 

1 H§5 =6111 

! %6 “ 6341 

I Ref. atm. 

* *isi = 5939 

! %2 = 6698 

! H S3 = 6256 
5 %4 = 6271 . 

* HS5 = 6111 

1 H35 = 6341 

! Ref. atm. 

! H S1 = 5939 
! H32 = 66 98 

! ^ S 3 = 6256 

1 %4 = 6271 

1 H35 = 6m 
! %6 = 6341 


1 P, km 

3734.0 

3739.1 
3733-5 
3736.6 

3736.5 

3737.8 

3736.0 

3663.1. 

3666.6 

3663.2 

3665.1 

3665 . 1 

3665.8 

3664.7 

! . .... 

I 3422.7 
I 3423.7 
! 3422.9 

3423.3 

3423.2 
3423.5 

3423.3 

3214.9 
3215.2 

3215.0 

3215.1 

3215.1 

3215.2 
3215.1 


Apy, m 


96.9 
91 .2 
95 .3 

92.9 

93.0 

92.1 

93.4 

76.6 

70.4 

75.2 
72 .4 .. 

72.5 
71 .5 
73.0 


40 .2 
35.4 

39.1 
36.9 

37.0 

36.2 

37.3 

26.6 

23.1 

25.7 

24.2 
24.2 

23.7 
24.5. 


12.641 

13.440 

12.563 

13.052 

13.035 

13.225 

12.954 

10.218 
10.778 
10.237 
10.541 
10.530 
10 .647 
10.480 

5.593 

5.752 

5.622 - 

5.696 

5.693 

5.721 

5.681 

3.756 

3.819 

3.770 

3.798- 

3.797 

3.807 

3.793 


C-20 
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TABLE C-2Q . - -REFRACTION CORRECTIONS FOR ASCENSION 
FEBRUARY RADIO ATMOSPHERE, H.= 10 


METERS 


B M . deg 

! 

! - 
! 

Hg, m 

1 

p, km 1 

1 

! 

Ap 7 , m I AE 1 q , mrad 

0.5 

! 

! 

Ref. atm. 

! 

353.9 ! 

! 

80.6 -! 

8.191 

.5 

! 

Hat = 5939 

353.1 l 

79.6 !.. 

8.061 

.5 

t 

Hqp £ 6698 

348.0 ! 

81 .8 ! 

7.249 

.5 

! 

H$s = 6256 

350.8 ! 

80.5 ! 

7.700 

.5 

! 

H S 4 = 6271 

350.7 ! 

80.5 ! 

7.684 

.5 

! 

H S5 = 6111 

- 351.8 1 

80.1 ! 

7.861 

.5 

! 

t 

%6 =6341 

350 .2 ! 

1 

80.8 ! 
1 

7.609 

1 

I 

! 

Ref. atm. 

293-8 ! 

62.5 ! 

6.413 

1 

! 

Hsi = 5939 

293.4 ! 

61 .5 ! 

6.344 

1 

1 

Hgp s 6698 

290.4 ! 

64.1 ! 

5.771 

1 

! 

Hs3 = 6256 

292.1 ! 

62.6 ! 

6 .091 

1 

! 

H 34 = 6271 

.... 292 .0 ! 

62.7 J 

6.080 

1 

! 

H S5 = 6111 

292.7 ! 

62.1 ! 

6.204 

1 

! 

t 

Hs6 = 6341 

291.8 ! 

1 

62.9 1 

j 

6.027 

3 

i 

! 

Ref. atm. 

161.7 ! 

31 .1 ! 

3.142 

3 

! 

Hsi = 5939 

161.9 1 

30.3 ! 

3.197 

3 

! 

%2 = 6698 

161.3 I 

32.2 . ! 

2.956 

3 

! 

H S3 = 6256 

161.6 ! 

31 .1 ! 

3.092 

3 

t 

H s4 = 6271 

161 .6 ! 

31.2 1. 

3.087 

3 

! 

H S5 = 6111 

.161 .7 ! 

30.8 ! 

3.139 

3 

! 

t 

Hsg = 6341 

161 .6 ! 

1 

31 .4 ! 

1 

3.065 

5 

s 

! 

Ref. atm. 

107.0 ! 

20.1 ! 

2.009 

5 

j 

Hsi = 5939 

107 .0 ! 

19.5 ! 

2.062 

1 5 

! 

Hsg = 6698 

106.9 ! 

20.8 ! 

1 .914.. 

5 

! 

Hs3 = 6256 

107.0 ! 

20.1. ! 

1 .998 

! 5 

j 

Hs4 = 6271 

107.0 ! 

20.1 ! 

1.995 

5 

l 

H S 5 = 6111 

107 .0 ! 

19.8 ! 

2.027 

1 - 5 

1 

! 

! 

H S 6 = 6341 

107.0 1 
! 

20 .2 ! 
! 

1.98. 


C-21 
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TABLE C-21 REFRACTION CORRECTIONS FOR ASCENSION 
SEPTEMBER RADIO ATMOSPHERE, H s 10 6 METERS 



e m , dee 

1 

! 

1 

Hg, m 

1 

! 

1 

p, km J 
! 

1 

AP7) m -1 

AE 1 q , mrad 



0.5. 

! 

! 

Ref. atm. 

! 

! 

3729.7 I 

! 

92.1 I 

11.969 



.5 

J 

Hgi « 6236 

1 

3732.6 ! 

87.7 ! 

12.424 



.5 

! 

Hsp = 6766 

! 

3729.1 l 

90-.6 ! 

11 .877 



.5 

! 

H S3 = 6330 


3732.0. I 

88.2 ! - 

12.322 



.5 

I 

H S 4 = 6302 

i 

3732.1 ! 

88.1 1 

12.352 



.5 

! 

Hss = 6647 

! 

3729.9 I 

89.9 ! 

11 .994 



.5 

J 

l 

1 

H S 6 =6831 

t 

3728.7 ! 

1 

- 90. a 1. 

j 

11.815 



1 

Ref. atm. 

t 

! 

t 

3660.1 ! 

73.2 1 

9.748 



1 

! 

H S1 = 6236 

I 

3662.0 I 

68.6 ! 

10.050 



1 

! 

Hg2 = 6766 

! 

3659.9 ! 

71 .8 ! 

9.708 



1 

! 

H S3 = 6330 

! 

3661 .6 ... ! 

69.2 ! 

_ 9.986 



1- 

! 

H S 4 * 6302 

! 

3661.8 l 

.... 69.0 ! 

10.005 



1 

! 

H S 5 = 6647 

1 

3660.3 1 

71.1 ! 

9*782 



1 

! 

! 

i 

H S 6 = 6831 

! 

! 

3659.6 ! 

1 

72.1 l 
1 

9.669. 

t 


3 

Ref. atm. 

! 

t 

3421.2 l 

• 

38 .8 - ! 

5.333 



3 

! 

H S1 = 6236 

I 

3421.9 l 

35.1 ! 

5.442 



- 3 

! 

Hs2 = 6766 

1 

3421.4 ! 

37.6 ! 

5.358 



3 

j 

H' i3 = 6330 


3421.8 ! 

35.6. ! 

5.427 



3 

! 

T iS4 = 63 02 

! 

3421.8 ! 

35.4 ! 

5.432 



3 

! 

Hs5 = -6647 

t 

3421.5 !- 

- 37 .0 ! 

5.376 



3 

! 

! 

j 

H S 6. = 6831 

! 

3421.3 1 

1 

37.9 ! 

1 

5.348 

J 


5 

Ref. atm. 

1 

l 

l 

3214.0 1 

I 

25.8 ! 

3.585 

J 

1 

5 

! 

Hsi = 6236 

! 

3214.2 ! 

23.0 I 

3.631 



5 

! 

H S 2 = 6766 

! 

3214.0 ! 

24 .8 ! 

3.600 


J 

5 

i 

H S3 = 6330 

! 

3214.2 ! 

23.3 ! 

3.625 



5 

j 

%4 = 6302 

1 

3214.2 ! 

23.2 I 

3.627 



5 

! 

H S5 = 6647 

! 

3214.1 ! 

24.4 ! 

3.607 



5 

! 

! 

H S6 = 6831 

! 

! 

3214.0 J 
! 

25.0 l 
1 

3.596 



C-22 


TABLE C-22 REFRACTION CORRECTIONS FOR ASCENSION 

, H = 10 4 .METE"'' 


SEPTEMBER RADIO ATMOSPHERE 


METERS 


I. E M , deg. I 


P, km 


! AEig, mrad ! 


Ref. 
HS.1 = 
HS2 : 
HS3 s 
HS4 = 
HS5 = 
HS6 

Rer. 
Hsi * 
H S2 

h S3 : 
HS4 
HS5 
HS6 

Ref. 
Hsi 
h S2 
h S3 
• h S4 
! h S5 
5 HS6 


atm. 

S .6236 
=. 67 6 6 
= 6330 
= 6302 
= 6647 
= 6831 

atm. 

= 6236 
s 6766 

= 6330 
= 6302 
s 6647 
= 6831 

• atm . 

= 6236 . 
= 6766 
= 6330 
= 6302 
= 6647 
= 6831 


! Ref. atm. 

! Hsi = 6236 
! H S2 s 6766 
! H s3 = 6330 
! . Hsu = 6302 
! H S5 = 6647 
! Hsfi = 6831 


346.1 
348.5 

345.4 

347.9 

348.1 

346.1 
345.0 

289.5 
290.7 

288.9 
290.3 

. 290.4 . 


77 .5 

76.3 

77.8 

76.6 

76.5 

77.4 

77.9 

61 .0 

59.5 

61 .2 
59.8 

59.7 

60.8 


6.940 
7.334 
6.. 828 
7.239 
7.267 
6.936 
6.771 

5.572 

5.813 

5.451 

5.745 

5.765 

5.528. 


288.7 

! 

• 

61.4 I 

l 

5.410 

161 .1 

! 

! 

* 

30.8 1 

2.840 

161 .3 

! 

29.7 l 

2.959 

1 61 .0 

!- 

30.9 i 

2.804 

161.3 

I 

29.9 t 

2.930 

161.3 

i 

29.8 l 

2.938 

161 .1 

i 

30.7 ! 

2.837 

161 .0 

! 

31 .1 ! 

I 

2.786 

106.8 

! 

! 

l - 

20.0 ! 

1.831 

106.9 

! 

19.1 ! 

1.913 

106.8 

1 

20.0 ! 

1 .818 

106.9 

! 

19.3 ! 

1 .896 

106.9 

! 

19.3 ! 

1 .901 

106.8 

! 

19.8 ! 

1 .838 

106.8 

1 

20.1 ! 

1 .806 
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TABLE C-23 REFRACTION CORRECTIONS FOR ASCENSION 
ANNUAL RADIO ATMOSPHERE, H = 10 ° METERS 



%. deg 

! 

I 

I 

H s , ra 

! ! 

1 P, km ! 

1 1 

Apy, m 

! 

! 

1 

AE^, mrad 



0.5 

I 

l 

Ref. atm. 

! 3732.7 I 

93.6 

! 

! 

12.441 



.5 

.5 

I 

H S1 = 6118 

l 3735.1 ! 

89.1 

! 

12.817 



! 

H S 2 = 6738 

! 3730.8 ! 

92.4 

! 

12.148 



.5 

! 

H §3 = 6 164 

! 3734.8 ! 

89.3 

! 

12.764 



.5 

! 

H $4 = 6100 

! 3735.3 ! 

89.0 

! 

12.838 



.5 

I 

H S5 = 6445 

i 3732.8 . I 

90.8 


12.451 



.5 

! 

! 

! 

Hs 6 .= 6637 

!- 3731.5 ! 

1 j 

91.9 

! 

12.250 



1 

Ref. atm. 

! 3662.0 1 

74.0 

! 

10.051 



1 ... 

! 

H S1 = 6118 

I 3663.8 t 

69.3 


10.333 



1 

! 

H S 2 = 6738 

! - 3661.2 ! 

73.1 

! 

9.917 



1 

! 

H S3 = 6.164 

! 3663.6 ! 

69.6 


10.300 

J 


1 

! 

H S 4 = 6100 

! 3663.9 t 

69.2 

- ! 

10.346 



1 

! 

H S5 = 6445 

! 3662.4 .! 

71 .3 


10.107 

J 


1 

! 

! 

! 

Hs 6 =6637 . 

! 3661.6 ! 

1 1 

72.5 

! 

I 

9 .-981 



3 

Ref. atm. 

* I 

! 3421.9 ! 

39.0 

I 

! 

5.454 



3 

1 

H S i s 6118 

! 3422.6 ! 

35.2 

! 

5.564 



3 

! 

H S 2 = 6738 

1 3422.0 ! 

38.2 

! 

5.462 



3 

! 

Hs 3 = 6 1 64 

! 3422.5 ! 

35.5 

! 

5.556. 



3 

j 

Hs 4 = 6100 

1 3422.6 ! 

35.2 

! 

5.567 



3 

! 

H 55 = 6445 

! 3422.3 ! 

36.8 

! 

5.509 



■3 

! 

! 

1 

H S 6 = 6637 

! 3422.1 ! 

1 1 

37.7 

t 

I 

5.478 

1 


5 

Ref. atm. 

* i 

! 3214.4 ! 

25.9 

I 

! 

3.658 



5 

i 

H S i = 6118 

! 3214.6 J 

23.0 

! 

3.705 



5 

! 

H S2 = 6738 

! 3214.4 1 

25 .2 


3.667 



5 

1 

Hg 3 = 6164 

! 3214.6 ! 

23.2 

! 

3.702 



5- 

i 

H S 4 = 6100 

! 3214.6 ! 

23.0 

! 

3.706 



5 

! 

Hgg = 6445 

! 3214.5 ! 

24.2 

J „ 

3.685 



5 

! 

! 

H S6 = 6637 

! 3214.4 ! 

I ! 

24.8 

! 

I 

3.673 



i 


C-24 


TABLE C-24 .- REFRACTION CORRECTIONS FOR ASCENSION 
ANNUAL RADIO ATMOSPHERE, H i 1CT METERS 


! E m , deg . ! 


p, km I AP7, m ! ^E-|Q, mrad ! 


0.5 

! 

! Ref. atm. 

! 

! 

1 

348.6 ! 

! 

78.9 J 

7.343 


.5 

I Hsi = 6118 

! 

350.3 I 

77.6 ! 

7.614 


- .5. 

l H S2 = 67 38 

! 

346.4 I 

79.3 ! 

6.994 


.5.. . 

I H$3 = 6164 

1 

350.0 1 

77.7 ! 

7.564 


.5 

! H S 4 = 6100 


350 .4 ! 

77.5 ! 

7.633 


.5 

I H S5 = 6445 

l 

348.2 ! 

78.5 ! 

7.274 


•5. 

! H S 6 = 66 37 
! . 

! 

j 

347.0 ! 

1 

- 19.1 ! 

J 

7.088 


1 

1 Ref. atm. 

! 

t 

290.7 ! 

61.7 ! 

5.825 


1 

! H S1 = 6118. 

! 

291.7 ! 

60.3 ! 

6.018 


1 

! H S2 = 6738 

! 

289.5 ! 

62.4 ! 

5.578 


1 

! H S3 = 6164 


291.6 ! 

60.5 ! 

5.983 


.1 

! H S 4 = 6100 


. 291 .8 ! 

60.2. ! 

- 6.032 


1 

! H S 5 = 6445 

! 

290.5 I 

61 .4 ! 

5.777 


1 

! H S6 = 6637. 
1 

! 

1 

289.9 ! 

1 

62.0 ! 

j 

5.645 


3 

• 

! Ref. atm. 

I 

! 

X 

161.3 ! 

31.0 ! 

2.938 


3 

! H S i = 6118 

1 

161.5 ! 

29.9 ! 

3.051. 


3 

! H S2 = 6738 

! 

161.1 ! 

31.5 ! 

2.864 


3 

! H S3 = 6164 


161.5 ! 

30.1- ! 

3.037 


3 

! = 6100 


161.6 ! 

29.9 ! 

3.057 


3 

! H S 5 = 6445 

! 

161.3 ! 

30.8 1 

2.950 

I 

3 

! H$6 = 6637 

I 

! 

1 

161.2 ! 

1 

31-2 ! 

j 

2.893 


5 

! Ref. atm. 

i 

1 

I 

106.9 1 

20.1 ! 

1 .890. 


5 

! Hsi = 6118 

! 

106.9 ! 

19.3 ! 

1 .971 


5 

!. H S2 = 6738 

! 

106.8 I 

20 .3 I 

1.856 


5 

! Hs 3 = 6 164 - 

! 

105.9 ! 

19.4 ! 

1 .962 


5 

! Hs4 = 6100 

! 

107.0 ! 

19.3 ! 

1.975 


5 

! H S5 = 6445 

! 

■106.9 ! 

19.9 ! ■ 

1 .909 


5 

! Hs6 - 6637 


106.8 ! 

20.2 1 

1 .874. 
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TABLE C "25-.- a REFRACTION CORRECTIONS FOR KWAJALEIN 
MAY. RADIO ATMOSPHERE, H a iq^ METERS 


% deg 


0.5 

•5 

.5 

.5 

.5 

.5 

.5 

1. 

1 

1 

1 

1 

1 

1 


i : 

j Hs, m_ 

n . 

I Ref. atm. 

* Hsi. = 5644 

! H$ 2 s 6643 

1 H S3 = 6335 
l Hgii a 6294 

* H S5 a 6027 

j H S6 = 58 53 

! Ref. atm. 

J Hsi a 5644 
! H S2 a 6643 
5 • H S 3 = 6335 

! a 6294 

! H S5 a 6027 
j %6 = 5853 

! Ref. atm. 
t H S1 = 5644 
! Hs 2 a 6643 
! H s3 = 6335 
I H S 4 a 6294 
! H 35 a 6027 

j %6 = 5853 

! Ref. atm. 

! Hsi a 5644 

* %2 = 5643 

* h S3 = 6335 

* %4 a 6294 

! H 35 a 6027 

1 H S6 = 5853 
! 


I 


P , Jan 1 

! 

3744.3 

I 

! 

3746.2 

J 

3737.9 

I 

3740.2 


3740.6 


3742.8 

I 

- 3744.3 

! 

t 

3669.0 

1 

! 

3671 .5 

! 

3666.5 

! 

3668.0 

! 

3668.1 

! 

3669.5 

! 

3670.4 

I 

3424.5 

! 

3425.5 

! 

3424.4 


3424.8 


3424.8 

! 

3425.1 

! 

3425.3- 

t 

3215.9 

t 

! 

3216.3 

! 

3215.9 

! 

3216.0 

! 

3216.0 

! 

3216.1 

I 

3216.2 

I 


t 


! 

AE^, mrad ! 

_! 

I 

14.274 1 

14.544 ! 

13.251 !. 

13.612 ... 1 

13.662 ! 

14.004 ! 

14.242 I 
! 

11.150 ! 

11.551 ! 

10.766 ! 

10.989 ! . 

11.020 J 
11.228 ! 
11-371 I 
! 

5.901 ! 

6.068 ! 
5.884 !„ 

5.939 ! 

5.946 ! 

5.995 ! 

6.027 ! 

1 

3.940 ! 

4 .008 ! 

3.941 ! 

3.961 I 
3.964 ! 

3.981. ! 

3.993 J 

I 


101.6 


94.7 


100.2 


98.5 


98.3 


96.8 


95.9 


78.8 


72.1 


78.7 


76.7 


76.4 


74.7 


73.5 


40.8 


35.5 


40.6 


39.0 

j 

38.8 

1 

37.5 

j. 

36.6 

! 


1 

26.9 

! 

23.0 

! 

26.7 

1 

25.5 


25.4. 


24.4 


23.8 

1 

1 


80FM16 


TABLE C-26 REFRACTION CORRECTIONS FOR KWAJALEIN 
MAY RADIO ATMOSPHERE, H a 1 0^ METERS 



EM»..d^S 

t 

1 Hg, ra 

! 


1 

P, km . ! 

! 

AP7, m 

l 

! 

I 

AEiq, mrad 



0.5. 

! Ref. atm. 


! 

357.0 ! 

85.9 

! 

1 

8 ♦ 682 



.5 

! H S1 = 56^4 


358.2. 1 

82.9- 

! 

8.864 



.5 

! H S2 = 6643 . 


350.6 ! 

85.8 

-I 

— 7.670 



.5 

J H S3 = 6335 


352.7 1 

85.0 


8.001 



.5 

! Hs4 = 62 9 4 


353.0 ! 

84.9 

l 

8.048 



.5 

! Hgg = 6027 


355.0 ! 

84.1- 

J 

8.364 



.5 

! Hgg = 58 5 3 


356.4 l 

1 

83.5 

! 

1 

8.583 



1 ..... 

! Ref. atm. 


294.8 ! 

66.2 

< 

l 

6.609 



1 

! H S1 = 5644 


296.4 ! 

63.4 

! 

6.922. 



1 

I H S2 = 6643. 


292.1 ! 

67.1 

! 

6.089 



1 . 

1 Hgo = 6335 


293.3 ! 

66.0 

! 

6.324 



1 

1 H S 4 = 6294 


293.5 ! 

65.9 

! 

6.356 



1 

! H S5 = 6027 


294.6 ! 

64.9 

! 

6.577 

! 


1 

i H s6 = 5853 


295.4 ! 

i 

64.2 


6.729 

! 


3 

! Ref. atm. 


l 

161.9 ! 

32.9 

I 

! 

3.222 



3 

! H S1 = 5644 


162.4 ! 

30.8 


3.450 



3 

! . H S2 = 6643 


161.7 1 

33.6 

I 

3.106 

j 


3 

! H S3 = 6335 


161.9 ! 

32.8 


3.205 



3. 

! Hg4 = 6294 


161.9 ! 

32.7 

! 

3.218 



- 3 

! .n S5 = 6027 


162.1 ! 

31.9 

! 

3.310 

! 


3 

! HS6 = 5853 
1 


162.2 ! 

i 

31 .4 

! 

i 

3-372 



5 

! Ref. atm. 


* 

107.0 ! 

21 .2 

! 

2.066 



5 

! Hgi = 5644 


107.2 ! 

19.7 

! 

2.220 



5 

! % 2 = 66 43 


107.0 ! 

21 .7 


2.009 



- 5 

! H S3 = 6335 


107.1 ! 

21.1 

I 

2.070 

! 


5. 

i Hg4 = 62 94 


107.1 ! 

21 .0 

I 

2.078 



5 

! H S5 = 6027 


107.1 1 

20.5 

I 

2.. 134 

J 


5 

I %6 = 5853 
! 


107.2 ! 
! 

20.2 

! 

I 

2.172 



80FM16 


TABLE C-27.- REFRACTION CORRECTIONS FOR KWAJALEIN 
DECEMBER RADIO ATMOSPHERE, H = 10 6 METERS 


Em. d <* 


0-5 

.5 

.5 

.5 

.5 

.5 

.5 

1 

1 

1 

1 

1 

1 . . 

1 

-3 

3 

3 

3 

3 

3 

3 

5 

5 

5 

5 

5 

5 

5 


1 

I 

1 

H$, . m 

! 

I 

! 

P, km 

1 

Apy ; m 

I 

! 

Ref. atm. 

! 

3734.2 

1 

! 

96.8 

! 

Hsi = 5915 

! 

3739.7 

I 

91 .5 

! 

H S2 = 6701 

1 

3733.8 


95 .7 

! 

Hsg = 6298 

! 

3736.7 

i 

93.5 

! 

Hs4 = 6315 

1 

3736.5 

i 

93.6 

! 

Hss = 6614 

I 

3734.4 

! 

95.3 

! 

! 

Hs6 = 6302 

! 

1 

3736.6 

! 

I 

93.6 

! 

Ref. atm. 

! 

3663.7 

! 

76.5 

! 

Hsi = 5915 

! 

3667.0 

i 

70.6 

! 

Hs 2 = 6701 

I 

3663.4 

! 

75.5 

! 

Hg3 = 6298 


3665.2 

I 

73.0 

! 

Hs4 = 6315 

! 

3665.1 

l 

73.1 

I 

Hss = 6614 

! 

3663.8 


74.9 

! 

! 

ffe6 = 6302 

! 

1 

3665.2 

! 

| 

73.0 

! 

Ref. atm. 

t 

! 

3422.9 

1 

! 

40.1 

! 

Hsi * 5915 


3423.8 . 

! 

35.4 

! 

H S 2 = 6701 


3423.0. 

! 

39.2 

i 

H33 = 6298 

! 

3423.4 

! 

37.3 

I 

= 6315 

! 

3423.4 

I 

37.3 

! 

Hs 5 = 6614 

I 

3423.1 

! 

38.8 

i 

! 

%6 = 63 02 

! 

3423.4 

! 

t 

37.3 

I 

Ref. atm.. 

1 

! 

3215.0 

l 

26.6 

! 

Hsi =5915 


3215.3 


23.0 - 

! 

Hs2 = 6701 


3215.0 


25.8 

! 

HS3 = 6298 

! 

3215.2 

l 

24.4 

! 

Hsi< = 6315 

! 

3215.2 

l 

24 .5 

t 

h S 5- = 6614 

! 

3215.1 

l 

25.5 

U 

! 

Hs 6 = 6302 

! 

3215.2 

l 

! 

24.4 


i 

AE.|Q, mrad ! 

! 

I 

12.675 1 

13.526 ! 

12.610 ! 

13.055 ! 

13.036 ! 

12.702 ! 

13.051 ! 

! 

10.313 ! 

10 . 838 - ! 
10.275 ! 

10.551 ! 

10.539 ! 

10.332 ! 

10.548 ! 

! 

5.624 ! 

5-777 I 
5.641 ! 

5.709 1 

5.706 ! 

5.656 ! 

5.709 ! 

I 

3.773 ! 

3.834 ! 

3.784 ! 

3.809 1 

3.808 1 

3.789 ! 

3.809 ! 

! 
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TABLE C-28.- REFRACTION CORRECTIONS FOR KWAJALEIN 
DECEMBER RADIO ATMOSPHERE, H a- 10 H METERS 


I 

i Em* de s 


Hs, m. ! 


! 


1 


P, km 1 A p 7 , m I t 0 » mrad 


0.5 

.5 

.5 

.5 

.5 

.5 

.5 

_ 1 
1 
1 
1 


3 

3 

3 

3 

3 

3 

3 

5 

5 

5 

5 

5 

5 

5 


atm. 

l 

348.9 1 

82.0 ! 

7.393 

5915- 

! 

353.5- 1 

79.8 ! 

8.122 

6701 

1 

348.2 1 

82.1 1 

7.276 

6298 

1 

350.7 l 

81 .0 1 

7.686 

6315 

! 

350.6 ! 

81.0 ! - 

7.668 

661 4 


348.7 ! 

81 .9 ! 

-7.360 

63 0 2 

! 

350.7 l 
1 

81 ,0 1 
j 

7.681 

atm. 

I 

1 

291.0 1- 

64.3 I 

5.883 

5915 

! 

293-6 ! 

61 .6 ! 

6.389 

6701 

! 

290.6 ! 

64.4 ! 

5.791 

6298 

t 

292.1 ! 

63.0 ! 

6.082 

= 6315 

! 

292.0 ! 

63.1 1 

6.070 

= 6614 

! 

290.9 ! 

64.1 ! 

5.852 

= 6302 

1 

292.0 ! 

63.0 l 

6.080 


Ref. 

atm. 

! 

161.4 


H S1 

= 5915 

1 

161 .9 


h S2 

= 6701 

! 

161.4- 


h S3 

= 6298 


. 161 .6 


HS4 

= 6315 

! 

161 .6 


h S5 

= 6614 . 


16 I .4 


HS6 

= 6302 

1 

161 .6 


Ref. 

, atm. 

I 

t 

1 06 .9 


«S1 

= 5915 

1 

107.1 


h S2 

= 6701 

! 

106.9 


h S3 

= 6298 

! 

107.0 


%4 

= 6315 

! 

107.0- 


h S5 

= 6614 

! 

106.9 


H S 6 

= 6302 

! 

1 

107.0 

1 


32.3 

30.3 

32.4 

31 .4 

31 .4 

32.2 

31 .4 

20.9 

19.5 
20.9 

20.2 

20.2 
20.8 

20.2 


2.985 

3.217 

2.965 

3.089 

3.084 

2.991 

3.088 

1.927 
2.074 
1 .920 
1 .996 
1 .993 
1.936 
1.996 


C-29 


80FM16 


TABLE (5-29.- REFRACTION CORRECTIONS FOR KWAJALEIN 
ANNUAL RADIO ATMOSPHERE, H a 10 6 METERS 



%» deg 

! 

I 

! 

H S , m 

I 

P, km | 
1 

! 

.Ap^ m ! 

AEiq, mrad 



0.5 

I 

! 

Ref. atm. 

I 

3735.1 ! 

97.7 ! 

- 12.808 



.5 

! 

H$i = 5879 

3740.5 ! 

91 .9 I 

13.656 




! 

H S2 = 6693 

3734.3 ! 

96.3 ! 

—12. 694 



.5 

! 

H 53 s 6404 - 

3736.4 J 

- 94.7 ! 

13 .012 



.5 

! 

H S 4 = 6394 

3736.5 ! 

94.7 1 

13.024 



... .5 

! 

Hs 5 = 6598 

3735.0 I 

95.8 ! 

12.796 



.5 

! 

J 

H S 6 = 6243 

3737.6 ! 

t 

93.9 1 

13.200 



i 

! 

Ref. atm. 

3664.1 | 

77.1 ! 

10.371 



... 1 

! 

«si _= 5879 

3667.6 1 

70.8 ! 

10.930 



1 

t 

%2 s 6693 

3663.9 ! 

75.9 ! 

10.339 



1 


H 33 a 6404 

3665.1 I 

74.1 1 

10.537 



1 

J 

H S 4 = 63 94,. 

3665.1 ! 

74.0 ! 

10.544 



1 

! 

H S5 a 6598 

3664.3 ! 

75.3 ! 

10.403 



i 

! 

I 

Hs 6 =.6243 

3665.8 I 

J 

73.1 ! 

10.653 



3 


Ref. atm. 

3423.1 - I 

I 

40.4 ! 

5.652 



3 

! 

H S1 = 5879 

3424.0 I 

35.4 ! 

5.815 . 



3 

! 

H S2 = 6693 

3423.2 ! 

39.4 ! 

5.674 



3 

! 

H 53 a 6404 

3423.5 ! 

38.0 ! 

5.722 



3 

! 

_H S 4 = 6394 

3423.5 l 

37.9 ! 

5.724 



3 

! 

H S 5 =6598 

3423.3 ! 

38.9 ! 

5.689 



3 

j 

1 

Hs 6 = 6243 

3423.7 ! 

J 

37.2 ! 

1 

5.750 .. 



-5 

! 

Ref. atm. 

3215.1 ! 

26.7 ! 

3.792 



5 

j 

Hsi = 5879 

3215.4 ! 

23.0 ! 

3.857 



5 

! 

h S2 = 6693 

3215.2 ! 

25.9 ! 

3.804 



5 

! 

H 33 = 6404 

3215.3 ! 

24.9 ! 

3.823 



5 

! 

Hs 4 = 6394 

3215.3 ! 

24.9 ! 

3.823 



5 

! 

H 35 a 6598 

3215.2 ! 

25.6 ! 

3.810 

S. 

, 

5 

! 

! 

H S 6 .= 6243 

3215.3 ! 

! 

24.3 ! 

! 

3.833 
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TABLE C-3Q.- REFRACTION CORRECTIONS FOR KWAJALEIN 
ANNUAL RADIO ATMOSPHERE, H = 10 4 METERS 


E m , deg 

! Hs, ra 1 

1 

P,„.km I 

AP 7 , m I 
1 

AEiq, mrad 

0.5 

I 

i Ref. atm. 

I 

349.7 I 

I 

82.9 1 

7.518 

.5 

! H S1 s 5879 

354.1 ! 

80.2 I 

8.217 

.5 

! H S2 = 6693 

348.5 ! 

82.6 ! 

7.328 

.5 ... 

I H S3 = 6404 

350.3 1 

81 .8 1 

7.620 

.5 

! Hs 4 = 6394 

350.4 1 

81 .8 ! 

7.630 

.5- 

I Hg 5 = 6598 

349.1 ! 

82.3 I 

7.421 

.5 

! H S6 = 6243 

I 

351 .4 I 
1 

81 .3 1 

I 

7.793 

1 

! Ref. atm. 

I 

291.3 ! 

64.9 I 

5.929 

1 

! H S1 = 5979 

294 .0 ! 

61 .9 ! 

6.457 

1 

l H S2 = 6693 

290.8 I 

64 .7 ! 

5.831 

1 

! H S3 s 6404 

291.8 ! 

63.8 ! 

6.039 

. 1 

! H S 4 = 6394 

291.9 ! 

63.7 ! 

6.046 

1 

! H S 5 = 6598 

291.1 1 

64.4 ! 

5.897 

1 

! H 36 = 6243 

t i 

292.5 ! 

1 

63.2 I 
1 

6.161 

3 

! Ref. atm. 

i 

161.4 ! 

32.6 ! 

2.988 

3 

! H S1 = 5879 

162.0 ! 

30.4 . 1 

3.247 

3 

! Hs 2 = 6693 

161.4 ! 

32.5 ! 

2.984 

3 

! Hg 3 = 6404 

161.6 i 

31 .8 ! 

3.073 

3 - 

l H S 4 =- 6394. 

161.6 ! 

31.8 ! 

3.076 

3 

! H S5 = 6598 

161.5 ! 

32.3 ! 

3.012 

3 

! %6 = 6243 

t i 

161.7 ! 

1 

31.4 ! 

1 

3.124 

5 

! Ref. atm. 

t 

106.9 1 

I 

21.1 I 

1 .927 

5 

! Hsi a 5879 

107.1 ! 

19.5 ! 

2.093 

5 

t Hs 2 = 6693 

106.9 ! 

21 .0 1 

1.932 

5 

! H S3 = 6404 

107.0 1 

20.5 1 

1 .986 

5 

i H S 4 = 6394 

107.0 ! 

20.5 ! 

1 .988 

5 

! H S5 = 6598 

107.0 ! 

20.9 ! 

1.949 

5 

! H S6 = 62 4 3 

107.0 ! 

20.2 ! 

2.018 
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TABLE C— 3 1 .- REFRACTION CORRECTIONS FOR WALLOPS 
MARCH RADIO ATMOSPHERE. H s IQ 6 METERS 


Em. deg 

Hg , m 

1 

1 

P, km I 

Ap^ , m I 

AE^q, mrad 




1 




0.5 

Ref. atm. 

! 

3711.5 1 

r 

81 .8 ! 

9.121 


.5 

Hsi s 7061 

1 

3716.8 ! 

78.1 ! 

9.949 


.5 

H S2 = 7004 

I 

3717.0 1 

77.8 ! 

9.992 


.5 

Hs 3 a 8089 

1 

3712.3 1 

82.9 ! 

9.258 


.5 

H S 4 = 822 3 

! 

3711.8 ! 

83.5 ! 

9.178 


.5 

Hs5 =-8376. 

! 

3711.3 ! 

84.2 ! 

9.090 


.5 

Hs6. = 8217 

1 

i 

3711.9 1 

| 

83.5 ! 

1 

9.182 


1 

Ref. atm. 

1 

1 

3647.4 I 

66.8 I 

7.723 


1 

H S i s 7081 

! 

3650.5 I 

62.8 1 

8.212 


1 

H S2 = 7004 

1 

3650.7 ! 

62.5 l 

8.239 


1 

H s? a 8089 

! 

3647.6 I 

67.8 ! 

7.758 


. 1 

H s n = 8223 

! 

3647.3 ! 

68.5 t 

7.704 


1 

Hs5 =8376 

! 

3646.9 ! 

69.2 ! 

7.645 


1 

H S 6 = 8217 

1 

3647.3 ! 

i 

68.4 1 

i 

7.707 


3 

Ref. atm. 

1 

! 

3416.3 ! 

I 

36.7 I 

4.495 


3 

Hsi = 7061 

! 

3417.0 ! 

33.7 1 

4.609 


3 

H 32 = 7004 

! 

3417.0 ! 

33.4 I 

4.616 


3 

Hss = 8089 

! 

3416.2 ! 

37.6 ! 

4.483 


3 

H S 4 = 8223 

! 

3416.1 1 

38.1 ! 

4.467 


3 

Hs$ = 8376 

! 

3416.0 ! 

38.7 '. 

4.450 


3 

Hs6 = 8217 

! 

I 

3416.2 1 

i 

38.1 ! 

f 

4.468 

1 

5 

Ref. atm. 

l 

! 

1 

3211.2 ! 

1 

24.5 ! 

3.074 


5 

Hsi = 7061 

1 

3211.4 ! 

22.4 ! 

3.114 


5 

H S2 = 7004 

! 

3211.4 ! 

22.2 ! 

3.117 


5 

H s3 = 8089 

! 

3211.1 t 

25.3 ! 

3.065 


5 

Hs4 = 8223 

! 

3211.1 ! 

25.7 ! 

3.058 

I 

5 

H S5 = 8376 

! 

3211.1 1 

26.1 ! 

3.051 


5 

Hs6 = 8217 

! 

3211.1 ! 

25.7 ! 

3.059 
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TABLE C-32.~ REFRACTION CORRECTIONS FOR WALLOPS 
MARCH RADIO ATMOSPHERE, Ha 10? METERS 



% » deg 

I 

! 

1 

Hs. » 

I 

I 

P, km . 1 

! 

Apy , m ... ! 

& 18 , mr?ad 



0.5 

! 

Ref... atm. 

! 

I 

1 

333.0 ! 

69.7 l 

4.775 



.5 


Hsi = 7061 

I 

338.1 ! 

67.0 - ! 

5.632 



.5 

! 

Hs 2 = 7004 


338.3 ! 

66.9 ! 

5.672 



.5 

! 

H S3 = 8089 

! 

334.3 ! 

69.4 ! 

5.002 



.5 

I 

H$4 = 8223 

! 

333.9 ! 

69.6 I 

4.930 



.5 

i 

Hs 5 = 8376 

! 

333.4 ! 

69.9 ! 

4.850 



.5 

! 

! 

H S 6 = 8217 

! 

1 

333 .9 ! 

69.6 ! 

4.933 



1 

! 

(lef. atm. 


281.4. ! 

56.3 ! 

3.941 



1 

! 

Hsi = 7061 


284.3 ! 

53.3 I 

4.535 



1 

! 

~H S2 = 7004 

! 

284,4. ! 

53.2 ! 

4.564 



1 

! 

H S3 = 8089 

_J 

282.0 I 

55.8 ! 

4 .067 



1 

! 

HS 4 = 8223 


281.7 I 

56.1 ! 

4.013 


!- 

1 

! 

H $5 = 8376 

! 

281.4 ! 

56.4 ! 

3.953 



1 

I 

1 

Hs 6 = 8217 

! 

I 

281.7 ! 

i 

56.1 ! 
1 

4.016 



3 

! 

Ref. atm. 

( 

I 

159.5 ! 

1 

29.5 ! 

2.108 



3 

! 

H S i 6 7061 

t 

160.1 l 

27.4 ! 

2.363 



3 

! 

HS 2 = 7004 

! 

160 . 1 . ! 

27.3 . ! 

2.376 



- 3 

! 

H S 3 = 8089 


159.6 ! 

29.2 ! 

2.150 



3 

1 

H S 4 =8223 

! 

159.6 ! 

29.4 ! 

2.125 



3 

! 

H S5 = 8376 

i 

159.5 ! 

29.6 ! 

2.097 .. 

.! 


3 

! 

I 

H S 6 = 8217 

! 

j 

159.6 ! 

i 

29 .4 ! 

1 

2.126 

1 

1 


5 

t 

Ref. atm. 

! 

l 

106.3 ! 

1 

19.3 ! 

1.378 

1 

i 

5 

! 

H S i = 7061 

1 

106.5 ! 

17.8 ! 

1 .537 

1 


5 

i 

Hs 2 = 7004 


106.5 ! 

17.7 ! 

1 .546 

! 


5 

1 

H S3 a 8089 

1 

106.4 ! 

19.0 ! 

1 .404 

! 


5 

! 

Hs4 = 8223 

! 

106.3 ! 

19.2 ! 

1 .388 

! 


5 

! 

Hss * 8376 


106.3 l 

19.3 ! 

1 .370 

! 


- 5 

1 

! 

Hs 6 =8217 

t 

! 

106.3 ! 

! 

19.2 I 
! 

1.389 

! 

! 
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TABLE C~33 .- REFRACTION CORRECTIONS FOR WALLOPS 
JULY RADIO ATMOSPHERE, H = 10° METERS 


E m , dog 

! 

! 

H$, ra 

! ! 

P) km ! 

Apy, m ! 

AEig, mrad 


0.5 

! 

! 

Ref. atm. 

1 ! 
! 3741.8 I 

1 

98.7 I 

13.861 


.5 


H S i = 5863 

! 3740.9 ! 

92.1 I 

13.716 


.5 

! 

H S 2 =5 6701 

1 3734.5 1 

96.7 I 

12.722 


.5 

! 

H$3 = 6313 

! 3737.3 ! 

94.5 1 

13.154 


.5 

1 

H S 4 = 6313 

1 3737.3 ! 

94.5 ! 

13.154 


.5 

1 

Hss = 5997 

1 3739.8 I 

92.8 ! 

13.541 


.5 

f 

H S 6 * 6215 

! 3738.0 ! 

1 1 

94.0 ! 

1 

13.271 


1 

! 

Re f . atm . 

1 I 

! 3666.2 I 

76.7 !• 

10.719 


... 1 

1 

Hsi = 5863 

! 3667.8 !. 

70.9 ! 

10.973 


1 

! 

H S2 = 6701. 

! 3664.0 ! 

76.2 ! 

10.362 


1 

! 

H S 3 = 6313 

I 3665.7 ! 

73.7 ! 

10,631 


1 

! 

Hs4 = 6313 

! 3665.7 t 

73.7 I 

10.631 


1 

1 

H S 5 = 5997 

! 3667.2 t 

71.7 I 

10.867 


1 

l 

HS6 = 6215. 

1 3666.1 !. 

1 1 

73.1 1 

1 

10.702 

1 

3 

! 

Ref. atm. 

l 1 

i 3423.3 1 

♦ 

40.0 ! 

5.693 


3 

! 

Hsi - 5863 

! 3424.1 ! 

35.4- 1 

5.833 


3 


Hs2 = 6701. 

! 3423.3 I 

39.5 ! 

5.687 


3 

! 

Hs3 = 6313- 

I 3423-7 I 

37.6 ! 

5.752 


3 


H S 4 = 6313 

! 3423.7 ! 

37.6 ! 

5.752 


3 

1 

H S5 = 5997 

! 3424.0 ! 

36.1 ! 

5.808 


.3 

i 

H S 6 = 6215 

! 3423.8 ! 

t 1 

37.2 1 

I 

5.770 

* 

5 

i 

! 

Ref. atm. 

! 3215.2 ! 

26.5 ! 

3.809 


5 

I 

Hsi = 5863 

! 3215.5 ! 

23.0 ! 

3.867 


5 

! 

H S2 « 6701 

! 3215.2 I 

26.0 ! 

3.813 


5 

! 

H S3 6313 

! 3215.3 ! 

24.7 ! 

3,838 


5 

! 

Hs4 = 6313 

! 3215.3 ! 

24.7 ! 

3.838 


5 

j 

H S5 = 5997 

! 3215.5 ! 

23.5 ! 

3,858 


5 . 

! 

! 

Hs6 = 6215 . 

1 3215.4 ! 

! ! 

24 . 3 ! 

! 

3.844 



TABLE C-34 .- REFRACTION CORRECTIONS FOR WALLOPS 
JULY RADIO ATMOSPHERE, H = 10^~METERS 


I E M , deg . ! H S 


Rof. .atm. 
Hsi = 5863 
H S2 = -6701- 
Hs3 = 6313 
Hs4 = 6313 
H S5 = 5997 
H S6 = 6215 

Ref. atm. 
H S1 =-5873 
H s2 = 6701 
Hgs = 6313 
H s4 = 6313 
H S5 = 5997 
H S6 = -6215 

Ref. atm. 
Hsi = 5863 
Hs2 = 6701 
Hs 3 = 6313 
H S 4 = 6313 
H S5 = 5997 
Hs6 = 6215 

Ref. atm. 
H S i = 5863 
Hs2 =6701 
H S 3 = 6313 
H S 4 = 6313 
Hss - 5997 
H S fi = 6215 


P, km 

! 

AP 7 , m 

I /£ 

1 8 * rarad 

! 

! 1 » 

! ! J • 

356.5 


83.4 

!, 

8.594 


354.3 

! 

80.4 

! 

8.260 


348.6 


82.9 

! 

7.340 


351.1 


81 . 8 . 


7.739 


351.1 


81 .8 

! 

7.739 


353.3 


8 O ..8 

! 

8.097 


351.7 

! 

I 

81 .5 

! 

1 

7.846 

1 

293.7 

1 

64.2. . 

( 

S 

6.401 

I. 

. 294.1- 

! 

62.0 


6.488 


290.8 

! 

65.0 

! 

5.841 


292.3 

! 

63.6 


6.124 


292.3 

t 

63.6 . 


6.124 


293.6 


62.5 

! 

6.375 


292.7 

I 

63.3 

! 

1 

6 . 20 Q 


161 .6 

l 

32.0 

! 

3.097 


162.0 

! 

30.4 

! 

3.261 


161.4 

! 

32.6 

! 

2.989 


161 .7 


31 .7 

! 

3.109 


161 .7 

! 

31.7 

! 

3.109 


161 .9 

! 

30.8 

- ! 

3.214 

1 

161 .7 

I 

1 

31 .4 

j 

3.141 

» 

107.0 

l 

l 

20.7 

! 

1.987 


107.1 

! 

19.6 

1 

2.102 


106. .9 

1 

21.1 


1.935 


107.0 

I 

20.4 


2.009 


107.0 

! 

20.4 

! 

2.009 


107.1 

! 

19.8 


2.074 


107.0 

! 

20.2 

! 

2.029 







TABLE C-35 REFRACTION CORRECTIONS FOR WALLOPS 
ANNUAL RADIO ATMOSPHERE, H = .10° METERS 


I 

H s , ra 

P, km ! 

Ap 7 , m 

l 

AEig, mrad_l 


{ 


! 


J 

! III! 


Ref. atm. 

! 3718.2 l 

86.4 

! 

10.172 

! 


Hsi = 6746 

3722.5 ! 

81.8 

! 

10.847 

! 


Hs 2 = 6914 

! 3721 .6 ! 

82.7 

! 

10.704 

! 


H S 3 = 7500 . 

1 3718.7 ! 

85.6 

! 

10.247 

! 

! 

H s4 = 7564 

! 3718.4 . ! 

85.9 


10.201 

I 


H S5 = 7696 

1 3717.8 I 

86.6 

I 

10.107 

! 


Hs 6 = 7680 

! 3717.8 ! 

1 

86.5 

! 

| 

. 10.118 

! 

i 


Ref. atm. 

! 3651.7 l 

69.9 

! 

8.414 

! 


H S1 =. 6746 

! 3654.7 I 

65.2- 

! 

8.889. 

! 


H S2 = 6914 

1 3654.2 1 

66.1 

! 

8.798 

! 


H S3 = 7500 

1 3652.3 ! 

69.2 

! 

8.502 

1 


H S 4 = 7564 

! 3652.1 ! 

69.5 

! 

8.472 

! 


HS5 = 7696 

! 3651 .7 1 

70.2. 

1 

8.410 

! 


Hs6 = 7680 

! 3651.8 ! 

1 1 

70.1 

! 

1 

8.418 

! 

J 


Ref. atm. 

I * 

!.. 3418.1 ! 

38.0 

! 

4.798 

t 


H S1 = 6746 

! 3418.8 I 

34.4 

! 

4.925 

! 


%2 = 6914 

! 3418.7 ! 

-35.1 

I 

4.901 

! 

J 

H S3 = 7500 

! 3418.2 ! 

37.5 

! 

4.822 

! 


%4 = 75 6 4 

! 3418.2 l 

37.7 

! 

4.814 

1 


H S5 = 7696 

! 3418.1 ! 

38.3 


4.797 

1 


H S 6 - 7680 

! 3418.1 1 

1 1 

38.2 

1 

! 

4.799 

! 

1 


Ref. atra. 

! 3212.2 ! 

- 25.3 

! 

3.265 

! 


Hsi = 6746 

I 3212.5 ! 

22.7 

1 

3.312 

1 

J 

-H S2 = 6914 

! 3212.4 ! 

23.3 

! 

3.303 

1 


H S3 = 7500 

! 3212.3 l 

25.0 

1 

3.273 

! 


-H S 4 = 7564 

! 3212.2 ! 

25.2 

! 

3.269 

1 


H S5 = 7696 

! -3212.2 ! 

25.6- 


3.263 

! 


HS6 = 7680 

I 3212.2 t 

25.6 

! 

3.264 

! 
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TABLE C-36.- REFRACTION CORRECTIONS FOR WALLOPS 
ANNUAL -RADIO ATMOSPHERE, H s-10^ METERS. 



Em, deg 

! 

.! Hg, ra 1 

! 

. 

ft., km. i 

I 

! 

6py , m 1 

Ae •] 0 1 mrad 

"l 

1 

i. 


0.5 

! Ref. atm. 

337.9 !- 

! 

73.2 ! 

5.593 

"l 
! - 


.5- 

! H S1 = 6746 

341 .8 ! 

70.6 ! 

6.237 

I 


.5. 

1 H S 2 = 6914 . - 

341 .0 I 

71.1 ! 

6.105 

! 


— .5 

! Hg 3 = 7500 

338.4 !. 

72.5 ! 

5.686 

1 


.5 

! Hg4 = 7564 

338.2 !. 

72.7 ! 

5.643 

! 


.5 

! H S5 = 7696 

337.7 ! 

73.0 ! 

5.558 

! 


.5 

!. H S 6 = 76 80 

j 

337.7 J 
1 

72.9 ! 

5.568 

! 

! 

! 


1 

! Ref. atm. 

I 

284.0 ! 

58.5 ! 

4.486 


- 1 

! Hsi = 6746 

286.6 ! 

. 55.8 ! 

4.995 

! 


1 

I H §2 s 6914- 

286.1 ! 

56.3 ! 

4.899 

! . 


1 

! H s3 s 7500 

284.6 ! 

57.9 ! 

4.591 

! 


1 

! H s4 = 7564 

284.4 ! 

58.0 ! 

4.560 

! 


1 

I Hg 5 = 7696 

284.1. 1 . 

58.3 ! 

4.496 

! 


1 

! .H S6 = 7680 

284.1 l 
! 

58.3 I 
| 

4.504 

! 


3 

! Ref. atm. 

160.0 ! 

30.3 ! 

2.346 

j 


3 

! Hsi = 6746 

160.5 ! 

28.4 1 

2.581 

i 


3 

! Hs 2 = 6914 

160.4 I 

28.7 ! 

2.539 

! 


3 

! H S3 = 7500 

160.1 ! 

29.9 ! 

2.401 

! 


3 

! H s4 = 7564 

- 160 . 1 . ! 

30.0 I 

2.387 

! 


3 

I H S5 = 7696 

160.1 I 

30.2 ! 

2.358 

j 


3 

! %6 - 7680 

! 160.1 ! 
1 1 

30.2 ! 

2.362 

! 

j 

! 


5 

! Ref. atm. 

! 106.5 ! 

I 

19.8 1 

1 .528 


5 

! - Hgi - 6746 

1 106.6 ! 

18.4 ! 

1 .675- 

! 


5 

! H S2 = 69 14 . 

! 106.6- ! 

18.6 ! 

1 .649 

1 


- 5 

! H S3 = 7500 ! 

106.5 ! 

19.4 ! 

1 .563 

! 1 


5 

! Hs 4 = 7564 ! 

106.5 ! 

19.5 ! 

1.555 

! 


~5 

! H S5 = 7696 ! 

106.5 ! 

19.7 ! 

1 .537 

i 

* 


5 

! %6 = 7680 ! 

1 ! 

106.5 ! 

! 

19.7 t 
! 

1.539 

1 

! 

| 


l 
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TABLE C-37 . - REFRACTION CORRECTIONS FOR CAPE CANAVERAL 
JANUARY RADIO ATMOSPHERE, H t TO 6 METERS. 


! . ! 1 ! ! 

deg ! Hs, m . ! P, km I Afr, m I AE l3 , mrad . 1 

1 ! i 1 i 

t . t I 1 ! 

0.5 1. Ref. atm. ! 3731 .3 1 91.2 !- 12.223 1 

.5 ! Hsi = 6281 1-3731.7 !- 87-2. ! 12.278 ! 

.5 1 H S2 = 6789 1 3728.4. 1 89.9 1 11.764 ! 

.5 1 H S3 = 6256 ! 3731.8 1- 87.1 1 12.305 1 

.5 ! H S 4 = 6126 ! 3732.8 l 86.4 !. 12.449- 1 

.5 1 H S5 = 6389 1 3730.9 ! 87.8 !. 12.163- 1 

.5 l H S 6 =-6905 ! 3727.7 1 90,5 1 11.655 1 

I 1 1 1 1 

. 1 1 Ref. atm. ! 3660.5 !• 72.1 1. 9.810 1 

1 1 H S1 =-6281 1 3661. .4 ! 68.3 1 9.944 ! 

1 !_H S2 = 6789 1 3659.3 1 71.3- 1 9.622 1 

1 1 H S3 = 6256 1 3661.5 1 68.2. 1. 9.961 1 

1 1 Hsu = 6126 1. 3662.0 ! . 57.4 1 10.049 1 

1 1 Hss = 6389 1 3660.9 l 69.0 1. 9.872 ! 

1 Hse = 6905 1 3658.9 1 72.0 ! 9.553 1 

II ! !- 1 

3 1 Ref. atm. 1 3421.1 ! 38.2 ! 5.312 1 

3 ! Hsi =6281 1 3421.6 I 35.1 1 5.397 1 

3 1 H S2 = 6789 1 3421.1 1 37.4 1 _ 5.316 1 

3 1 H S3 = 6256 ! 3421.6 1 35.0 ! 5.401 1 

3 1 %n = 6126 1 3421.7 1 34.4 1 5.422 1 

3 ! H S5 = 6389. 1 3421.5 ! 35.6 ! 5.379 1 

3 ! Hs6 = 6905 1 3421.0 ! 37.-9 1 5.299 ! 

1 111! 

5 1 Ref. atm. I 3213.8 1 25.4 1. 3-565 1 

5 ! H S i = 6281 ! 3214.1 ! 23.0 ! 3.603 1 

_ 5 1 H S2 = 6789 1 3213-9 1 24.7 l 3-573 1 

5 ! H S3 = 6256 1 3214.1 ! 22.9 1 3-605 I 

5 ! H S 4 = 6126 ! 3214.1 ! 22.5 1 - 3-613 1 

5 ! H S5 = 6389- l 3214.0 1 23.4 1 3.597 ! 

-5.. 1 . Hs6 = 6905 l 3213.9 1 25.1 1 3.566 l 

I 111! 



TABLE 038.- REFRACTION CORRECTIONS FOR CAPE CANAVERAL 
JANUARY RADIO ATMOSPHERE, _H_ = 10 H METERS 


I Em* deg . ! 


! P, Jim . I Apy, ft- ! AE^, mrad ! 


Ref. 

Hsi = 

H S2 = 
H S 3 = 
Hs4 = 
h S5 s 

H S 6 = 

Ref. 

Hsi 

h S2 

Hs3 

H$4 

HS5 

«S6 

Ref. 

Hsi 

h S2 

h S3 

H S 4 

h S5 

Hs6 

Ref. 


liSE 


I Hss 
* h S6 


atm. 

6281 

6789 

6256 

6126 

6389 

6905 

atm. 

: 6281 
= 6789 
= . 6256 
= 6126 
=.6389 
= 6905 

atm. 
s 6281 
= 6789 
= 6256 
= -6126 
ts 6389 
= 6905 


! . .. 1. 1 

348.2 I 

77.0 ! 

7.280 ! 

347.9 ! 

75.8 ! 

7.231 l 

344,9 1 

77.2 I 

6.785 I 

348.0 ! 

75.7 l 

7.256 ! 

348.9 I 

75.3. ! 

7.390 ! 

347.2 ! 

76.1 l 

7.124 ! 

344.3 ! 

t 

77.5 ! 

1 

6.655 ! 

l 

290, 3. ! 

4 

. 60,3 l 

5.727 « 

290 .3 ! 

59.2 ! 

5.737 ! 

288.6 ! 

60. 8_.. ! - 

5.396 1 

290.4 ! 

59.1 1 

5.754 ! 

290.9 1 

58.7 l 

5.849 i 

289.9 l 

59 .5 l 

5.661 ! 

288.2 l 

1 

61.2 t- 

t 

5.324 ! 

1 

161.1 ! 

30.4 ! 

2.850 I 

161.3 ! 

29.6 ! 

2.924 ! 

161.0 ! 

30.8 ! 

2.777 ! 

161.3 I 

29.5 t 

2.932 1 

161.4 ! 

29.2 1 

2.972 ! 

161.2 ! 

29.8 ! 

2,892 ! 

160.9 l 

1 

31 .0 ! 
1 

2.746 ! 

! 

106.8 ! 

1 

19.7 l 

1.831 l 

106.9 —I 

19.1 l 

1.891 1 

106.8 ! 

19.9 I- 

1.801 l 

106.9 I 

19.0 I 

1 .896 ! 

106.9 1 

18.8 ! 

1.921 ! 

106.8 1 

19.3 I 

1.872 ! 

106.8 ! 

20 .1 ! 

1.782 1 









TABLE C-39.- REFRACTION OORRECIQNS. FOR, CAPE CANAVERAL 
AUGUST -RADIO ATMOSPHERE, H a 10° METERS - 


Em. d fs 

! Hg, m 

P,. km. 

I 

Ap 7 , m 

I 

AE<]gj rarad 

! 

I 111 ! 

0.5 

! - 

! Ref. atm. 

! 3755.8- 

! 

106.8. 

! 

I 

16.034 


.5 

! H S1 = -5366 

1 3753.6. 

! 

98.3 

!. 

15-692 


.5 

1 H S2 -= 6591 

J 3742.2- 

! 

1 05 .0 


13.922 

~! 

.5 

! H S3 = 5943 

I 3747.7 

! 

mi .4 

1 

14.778 

.j 

.5 

! Hs4 = 5866 

I 3748.5 

* 

101-0 

! 

14.891 


.5 

! H S 5 = 5501 

! 3752.2 

! 

99.0. 

! 

15.463 


5 

I H S6 = 5388 
! 

!- 3753.4 

| 

98.4 

1 

! 

15.654 


1 

* 

! Ref. atm. 

!. 3674.8 


80.9 

12.081 


1 

! H S1 = 5366 

I — 3.67.6 .5 


73.7 

! 

12.336 

.! 

1. . 

! H S2 = 6591 

!. 3669.8 

! 

82 .0. 


11.279 


1 

! H S 3 = 5943 

! 3673.1 


77.7 

! 

11 .800. 


1- 

! HS34 = 5866 

! .3673.5 

! 

77.2 

! 

11 .867 


1 

! H S 5 = -5501 

! • 3675.6 

I 

74.6 


12.203 


1 

l %6 = -5388 
1 

! 3676.3 

1 

73 .8 

1 

! 

12.314 


3 

I 

! Ref. atm. 

I 3426.3 

1 

! 

41 .2 

6.205 


3 

! H S1 s 5366 

I 3427 .3 

! 

35.5 

! 

6.376 


3 

! H S2 =6591 

I 3425.9 

! 

42.0 

! 

6.136 


3 

! H S3 = 5943 

! 3426.6 

! 

38.6 

j 

6.259 


3 

! H S 4 = 5866 

! 3426.7 

! 

38.2 

- ! 

6.274 


3 

! H S5 = 5501 

! 3427.2 

! 

36.2 

\ 

6.348 


3 

! H S6 = 5388 

f 

! 3427.3 

j 

1 

35.6 

1 

t 

6.371 

t 

5. 

t 

! - Ref. atm. 

! 3216.9 

( 

! 

27.1 

1 

! 

4.118 


5 

! H S1 = 5366 

! 3217.3 

! 

22.8 

t 

4.190 


5 

! H S2 = 6591 

! 3216.8 

1 

27.6 

! 

4.103 


5 

! H S3 = 5943 

! 3217.0 

l 

25.1 

! 

4.148 


5 

! H S 4 = 5866 

! 3217.1 

i 

24.8 

I 

4.154 


5 

! H S5 = 5501 

! 3217.2 

! 

23.4 

l 

4 .180 

j 

5 

! H S6 = 5388 

! 3217.3 

! 

22.9 

! 

4.189 

! 






TABLE. C-40.- REFRACTION CORRECTIONS FOR CAPE CANAVERAL 
AUGUST RADIO ATMOSPHERE, H = 3(r METERS 



deg.. 

1 

! 

_L 

Hg, m 

0 , km 1 
! 

I 

, m I 
1 

^18* IPi*ad 


0.5 

! 

Ref. atra. 

! 

366.2- 1 

t 

90.1 ! 

10.113 . 


.5 

! 

H S1 = 5366 

363.7 ! 

86.1 ! 

9.-714 


.5 

! 

H S2 = 6591 

353.2 ! 

89.8 ! 

8.082 


.5 

! 

Hs3_= 5943 

358.2 ! 

37.9 ! 

8.868 


.5 

! 

H$4 a 5866 . 

358.9 ! 

87.7 ! 

8.972 


.5 

1 

H S 5 = 5501 

362.3 ! 

86.6 ! 

9.501. 


.5 

! 

| 

Hs6 = 5388 

- 363.4 ! 

J 

86 .2 ! 

J 

9-679 


1 

I 

Ref. atm. 

298.8 ! 

68.0 ! 

7.384 


1 

! 

Hsi = 5366 

. 299.5 ! 

65.1 ! 

7.522 


1 . 

t 

H S2 = 6591 

293-7 ! 

70 .0 I 

6.399 


1 


H S3 a- 5943 

296.5 ! 

67.5 ! 

6.947 


. 1 . 

! 

Hs4 - 5866 

296.9 ! 

67.2 ! 

7.019 


1 

! 

H S 5 = 5501 

298.8 t 

65.7 ! 

7.379 


1 

! 

! 

-Hs6 = 5388 

299.4 ! 

| 

- 65.2 ! 

1 

7.498 


3 

! 

Ref. atra. - 

162.5 ! 

J 

33.2 I 

3.491 


3 

! 

Hsi.b 5366 

163.0 i 

31.2 ! 

3.706 


3 

j 

% 2 = 6591 

162.0 ! 

34.8 ! 

3.250 


■ 3 

! 

H S3 .= 5943 

162.5 ! 

33 .0 ! 

3.478 


- 3 

! 

H54 = 5866 

162.5 ! 

32.8 ! 

3.507 


3 . 


H S5 a 5501 

162.8 ! 

31 .6 ! 

3.650 


3 

1 

j 

H S 6 = 5388 

I 

162.9 ! 

I 

31 .2 I 

| 

3.697 


5 

! 

Ref. atm. 

i 

- 107.2 ! 

21 .4 ! 

2.227 


5-. 


Hsi = 5366 

107.4 1 

19.9 I 

2.378 - 


- 5 

! 

Hs2 - 6591 

107.1 ! 

22.4 ! 

2.100 


5 

! 

H S3 = 5943 ! 

107.2 I 

21-.2 ! 

2.239 

l- 

• - 5 

1 

Hs4 - 5866 

107.2 ! 

21 .0 ! 

2.257 


5- 


H S5 = 5501 ! 

107.3 ! 

20.2 ! 

2.344 ! 


5 

t 

-HS6 = 5388 ! 

] 

107.4 ! 

20.0 ! 
! 

2.372 ! 

J 
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TABLE (Ml.- REFRACTION-CORRECTIONS FOR CAPE CANAVERAL 
ANNUAL RADIO ATMOSPHERE, H l 10 g LANAVERAL 


80FM16 


Hg> ra 


Ref. atm. 
Hsi = 5794 
h S2 = 6679 
Hs 3 = 5908 
HS4 = 57 77 
Hss = 5774 
Hs6 = 6101 


Ref. 

atm. 

HSI = 

‘ 5794 

%2 = 

' 6679 

H S3 s 

5908 

h S4 = 

1 5777 

h S5 ■ 

5774 

H S 6 = 

6101 

Ref. . 

atm. 

H S1 6 

5794 

«S2 = 

6679 

H S3 = 

5908 

h S4 = 

5777 

h S5 = 

5774 

H S 6 = 

6101 

Ref. atm. 

Hsi * 

5794 

h S2 = 

6679 

H S 3 = 

5908 

h S4 - 

57 77 

h S5 = 

5774 

%6 = 

6101 


P, km 


I 3745.0 
I 3742.6 
I 3435.6 
I 3741.6 
I 3742.7 
I 3742,7 
I 3739.9 
1 

I 3668.4 
I 3669.0 
! 3664.8 
! 3668.4 

I 3669.1 
l 3669.1 
l 3667.4. 

1 

I 3423.9 
1 3424.6 
! 3423.7 
! 3424.5 
1 3424.6 

! 3424.6 
! 3424.2 

I 

I 3215.5 
1 3215.7 

! 3215.4 

1 3215.7 
I 3215.7 
! 3215.7 

l 3215.6 


Apy, m_ 


26 .1 
23.0 
26.2 
23.4 
23.0 

23.0 

24.1 


- AE^j mrad I 


14.350 

13.971 

12.891 

13.816 

13.994 

13.998 

13.566 

11.067 
11.152 
10.491 
11 .059 
11.166. 
11 .168 
10.907 

5.795 

5.906 

5.749 

5.885 

5.909 

5.910 . 
5.850 

3.861 

3.911 
3.854 
3.904 

3.912 

3.913 
3.891 


C-42 
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TABLE C-43.- REFRACTION CORRECTIONS FOR HAWAII 
FEBRUARY RADIO ATMOSPHERE, H s 10° METERS 



Em, deg 

" l" 

I 

1 

H s , m 

! 1 

.! P, km ! 

t ! 

I 

Ap^, m ! 

AEiq, mrad 


0.5 

! 

! 

Ref. atm. 

! 3725.6 I 

89.9 ! 

11.325 


.5 

! 

Hst = 6386 

1 3729.5 I 

86.0 ! 

11.941 


.5 

1 

H S2 = 68 20 

! 3726.8 ! 

88.3 I 

11 .519 


.5 

I 

H $3 = 6522 

1 3728.6 1 

.86.7 ! 

11.804 


.5 

l 

Hs 4 = 6534- 

! 3728.6 ! 

86.8 ! 

11 .792 


.5 

! 

H S5 = 6831 

1 3726.7 ! 

88.3 1 

11 .509 


.5 . 

! 

1 

! 

Hs 6 = 7079 

! 3725.3 ! 

1 1 

89.6 ! 

1 

11 .288 


1 

Ref. atm. 

I J 

! 3657.5 ! 

1 

71 .9 1 

9.327 


1 

1 

• 

-H S1 = 6386 

! 3659.8 I 

67.6 1 

9.698 


1 

! 

H S2 = 6820 

! 3658.2 i 

70.2 I 

9.433 


1 

! 

H S3 = 6522 

! 3659.3 1 

68.4 ! 

9.613 


1 

! 

Hs4 = 6534 

! 3659.2 I 

68.5 ! 

9.605 


1 

! 

H S5 = 6831 

1 3658.1 I 

70.2 !• 

9.426 


1 

! 

! 

! 

H S 6 = 7079 

1 3657.2 ! 

1 t 

71 .6 ! 

1 

9.285 


3 

Ref. atm. 

• I 

I 3420.3 ! 

t 

38.4. ! 

5.181 


3 

j 

H S1 = 6386 

! 3421.0 ! 

35.0 ! 

5.289 


3 

! 

H S 2 = 6820 

! 3420.6 ! 

36.9 l 

5.222 


3 

! 

Hs 3 - 6522 

! 3420.8 ! 

35.6 ! 

5.268 


3 

! 

H S 4 =-6534 

1 3420 .8 ! 

35.6 ! 

5.266 


3 

! 

Hss = 6831 

! 3420.6 ! 

36.9 ! 

5.221 


3 

! 

! 

t 

H S 6 = 7079 

! 3420.3 ! 

t t 

38.0 ! 
1 

5.184 


5 

Ref. atm. 

J l 

! 3213.5 ! 

i 

25.5 ! 

3.494 


5 

! 

Hsi = 6386 

! 3213.7 ! 

23.0 ! 

3.537 


5 

! 

H S2 = 6820 

! 3213.6 ! 

24.4 ! 

3.512 


5 

! 

H S3 = 6522 

! 3213.7 I 

23.4 ! 

3.529 


5 

, 

H S 4 = 6534 

! 3213.7 ! 

23.5 ! 

3.529 


5 

1 

h S5- = 683 1 - 

! 3213.6 ! 

24.4 ! 

3.512 


• 5 

1 

! 

Hs 6 = 7079 

1 3213.5 ! 

25.2 l 
! 

3.498 


! 

I 

I 

I 

! 

I 

! 

I 

! 

! 

! 

j 

I 

I 

! 

j 

! 

! 

! 

! 

! 

! 

! 

! 

! 

i 

! 

! 

! 

! 

! 

! 

i 

i 

! 

! 
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TABLE C- 44 ,* REFRACTION CORRECTIONS FOR HAWAII 
FEBRUARY RADIO ATMOSPHERE, H= 10 4 METERS 


I E M , deg 1 


! Ref. atm. 

I Hsi s 6386 
! H S2 = 68 20 
H 


1 H35 

a 6831 

I H S 6 
1 

a 7079 

! Ref. 

atm . 

! H SJ 

= 6386 

! H S2 

= 6820 


! H55 = 6831 

! H S6 = 7079 
! 

! Ref. atm. 


H S 3 = 

6522 

Hs4 = 

6534 

HS5 = 

6831 

HS6 = 

70 79 

Ref. 

atm. 

Hsi = 

6386 

Hsg = 

6820 

H S3 = 

6522 


I Hs5 = 6831 
! H36 = 7079 


, tan 

I - AP7, m 

1 & 1 8 , mrad 

l 

1 1 .1 

! 1 » 

344.2 

! 75.9 

1 6.&41 

I 

346.4 

I 74.6 

! 6.994 

1 

344.0 

t 75.8 

! 6.603 

I 

345.6 

1 75.0 

! 6.867 

! 

345.6 

! 75.1 

! 6.856 

! 

344.0 

! 75.9 

! 6.594 

! 

342.7 

I 76.5 

l 

! 6.390 

1 

! 

1 

288.3 

l 59.9 

1 5.345 

! 

289.4 

! 58.4 

I 5.561 

! 

288 .0 

! 59.8 

! 5.280 

! 

289.0 

! 58.9 

! 5.470 

! 

288.9 

! 58.9 

1 5.462 

! 

288.0 

! 59.8 

! 5.274 

! 

287.2 

! 60.6 
1 

! 5. 12* 

1 

! 

1 

160.8 

1 

! 30.5 

* 

! 2.725 

1 

•|6l .1 

1 29.3 

! 2.844 

! 

160.8 

! 30.3 

! 2.722 

1 

161 .0 

! 29.7 

! 2.805 

! 

161 .0 

1 29.7 

1 2.801 

! 

160.8 

! 30.3 

! 2.720 

1 

160.7 

! 30.9 

1 

! 2.655 

1 

! 

1 

106.7 

1 19.8 

I 1 .758 

j 

106.8 

I 18.9 

1 1.841 

! 

106.7 

1 19.6 

! 1.766 

1 

106.8 

! 19.2 

! 1.817 

! 

106.8 

! 19.2 

! - 1.815 

j 

106.7 

1 19.7 

1 1 .764 

! 

106.7 

I 20.0 

1 1.724 

! 
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rABLE C-45 .*■ REFRACTION CORRECTIONS FOR HAWAII 
JULY RADIO ATMOSPHERE, .H = 10 6 METERS „ 


I P, km I Ap-?, m ! AE i q , rarad 


! 

Ref. atm. 

I 3734.0 i 

94.2 


1 

H S i = 6069 

! 3736.2 1 

89.7 


! 

Hs 2 * 6746 

I 3731.4 I 

93.3 


1 

H S 3 = 6066 

l 3736.2 l 

89.6 


! 

H 34 = 58 4 4 

! 3738.0 I 

88.4 


1 

H 35 = 6320 

! 3734.3 I 

91 .0 


I 

I 

H S 6 =6556 

! 3732 .7 ! 

t I 

92,3 


l 

Ref. atm. 

1 3662.8 ! 

74.2 


! 

H S1 = 6069. 

1 3664.6 ! 

69.6 


1 

H S2 = 6746 

! 3661.7 1 

73.8 


! 

H 33 = 6066 

! 3664.6 ! 

69.6 


1 

Hsi, = 58 44 

! 3665.6 ! 

68.2 

• 

1 

H S5 = 6320 

! 3663.4 ! 

71-2 


! 

I 

H S 6 = 6556 

1 3662.4 1 

f t 

72.6 . 


i 

! 

Ref. atra. 

1 { 
l 3422.2 I 

39.1 


! 

H S1 =6069 

! 3422.9 I 

35.3 


! 

H S2 = 6746 

! 3422.2 ! 

38.5 


! 

Hss = 6066 

! 3422.9 i 

35 .3 

1 

! 

H 54 = 5844 

! 3423.1 ! 

34.2 


! 

H S5 = 6320 

! 3422.6 .! 

36.5 


j 

I 

Hs6 = 6556 

! 3422.4 ! 

t 1 

37.6 


1 

! 

Ref. atra. 

1 i 

! 3214.5 ! 

25.9 


! 

Hsi = 6069 

! 3214.8 ! 

23.1 


! 

H S2 = 6746 

! 3214.6 ! 

25-. 4 


I 

Hsg = 6066 

! 3214.8 ! 

23.0 


I 

Hs 4 = 5844 

! 3214.9 ! 

22.3 


I 

H S5 = 6320 

! 3214.7 ! 

23.9 

1 

! 

Hs 6 = 6556 

! 3214.6 ! 

24.7 

! 


12.643 

12.985 

12.242- 

12.988 

13.263 

12.694 

12.437 

10.171 
10.453 
9.993 
10.455 
10.622 
10 .274 
10.115 

5.506 

5.615 
5.503 

5.616 
5.654 
5.572 
5.533 

3.689 
3-736 
3.694 
3.736 
3.750 
3 .720 
3-. 706 


C- 












TABLE C-4 7. -- REFRACTION CORRECTIONS FOR HAWAII 
ANNUAL RADIO ATMOSPHERE, H = 10 6 METERS . 


Em. deg 



Hs. m 

I P, km. I 

Apy , m 1 

AEi 8> m f a d 


1 I 



l’ 

Ref. atm. 

! 3729.-4 ! 

! 

92.0 ! 

11.925 


Hsi =6227 

! 3732 -8. I 

87.8 ! 

12.454 


H S2 = 6782 

! 3729.1- !- 

90.8 I 

11. .881 


H$ 3 a- 6297 

1 3732.3 l 

88.2 ! 

—12.377 


H S 4 = 6209 

! 3732.9 ! 

87.7 I 

12.474 


H S 5 = 6629 

I. -3730.1 .1 

90.0 I 

12.031 

! ... 

H$6 =6816 

!.. 3728.9 I 

t i 

91 .0 ! 

11 .848 


Ref. atm. 

1 . 3660.1 ! 

73.2 ! 

9.742 


H S i = fi 227 

! 3662.2 ! 

68.7 ! 

10.072 


H S2 a 6782 

! 3659.9 ! 

72.0 1 

9.713 


H S 3 = 6297 

! 3661.9 ! 

69.1 ! 

10.024 


Hsu = 6209 

1 3662.2 ! 

68.6 ! 

10.084 


H S 5 = 6629 

! 3660.5 ! 

71.1 ! 

9.808 

!-. 

Hs6 = 6816 . 

! 3659.8 ! 

! ! 

72.2 ! 
! 

... 9.693 


Ref. atm. 

! 3421.3 t 

38.8 ! 

5.343 


Hsi £ 6227 

! 3421 .9 - ! 

35.1 ! 

5.452 


H S2 = 6782 

! 3421.4 1 

37.7 I 

5.363 


H S 3 = 6297 

! 3421.8 ! 

35.5 ! 

5.440 


H s4 = 6209 

! 3421.9 ! 

35.1 ! 

5.455 


H S5 = 6629 

! 3421.5 ! 

37 .0 ! 

5.387 


Hs6 = 6816 

! 3421.4 ! 

t i 

37.9 ! 

! 

5.358 


Ref. atm. 

t I 

! 3214.0 1 

t 

25 .7 1 

3.591 


Hsi = 6227 

! 3214.2 l- 

23.0 I 

3.637 


H S2 = 6782 

1 3214.1 ! 

24.9 ! 

3.604 

| 

H S3 = 6297 

1 3214.2 ! 

23.3 ! 

3.633. 


H S 4 = 6209 

! 3214.2 !. 

23.0 ! 

3.638 


H s5 = 6629 

! 3214.1 ! 

24.4 !- 

3.613 


Hg6 = 6816 

! 3214.1 ! 

25 .0 ! 

3.602 




TABLE C-4B..- REFRACTION CORRECTIONS FOR HAWAII 
ANNUAL .RADIO ATMOSPHERE, . H- s IQ 4 METERS 


Ref. atm. 
Hsi = 6227 
H S2 = 6-782 
H 33 = 6297 
Hs 4 = 6209 
Hgj s 6629 
H S 6 = 6816 

Ref. atm. 
Hsi = 6227 
Hs 2 - 6782 

h S 3.= 629 ? 
Hs 4 s 6209 
Hs 5 = 6629 


! Ref. atm. 


I h S2 = 6782 
! Hs 3 = 6297 
1 H 311 = 6209 



H S 6 

= 6816 


Ref. 

Atm. 


HSI 

= 6227 


«S2 

= 6782 


HS3 

= 6297 


! Hs 5 - 6629 


! P, km 

! 

Ap 7 , m 

! . AE 1 3 

, mrad t 

11 

l l 1 1 

l 346.6 


77.7 

!- 

Y.UZ-l 

! 348.7 

1 

76.4 


7.356. ! 

1 345.4 

! 

77.9 

! 

6.825 l 

! 348.2 

! 

76.6 


7.284 1 

l. 348.8 

1 

76.3 

! 

7.374 1 

! 346.2 


77.5 


6.963. ! 

1 345.2 

t 

78.0 

! 

1 

6.795 !- 

! 

! 

I 239.6- 

1 

! 

6 . 1 . 1 - 

! 

5.606 ! 

t 290.8 


59.6 


5-829 ! 

! 288.9 


61.4 


5.449 ! 

! 290.5 

! 

59.8 

! 

5.778 ! 

! 290.8 

! 

59.5 

| 

5.842 l 

! 289.4 

t 

60.9. 


5.549 ! 

l 288.7 

i 

1 

61 .5 

! 

1 

5.428 ! 

! 

! 

! 161.1 

l 

30.9 

I 

2.842 ! 

! 161.4 


29.7 

! 

2.966 l 

! 161.0 

! 

31 .0 

1 

2.803 ! 

! 161.3 


29.9 

! 

2.944 ! 

! 161 .4 

! 

29.7 

! 

2.971 I 

! 161.1 

1 

30.7 


2.846 ! 

! 161.0 

! 

t 

31.1 

! 

1 

2.794 

I 

! 106.8 

l 

\ 

20.0 

! 

1 .832 

l _ 106 . 9 

! 

19.2 

! 

1 .918 

1 106.8 

! 

20.1 

1 

1 .817 

! 106.9 

I 

19.3 

! .... 

1.904 

! . 106.9 

! 

19.1 


1 .921 

! 106.8 

! 

19.8 

1 

1 .844 

1 106.8 

! 

20.1 

J 

1 .812 
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TABLE- C-49..- REFRACTION CORRECTIONS FOR POINT ARGUELLO 
JULY RADIO ATMOSPHERE, H = 10 6 METERS 



Em, dqg 

! . 
! 

! 

H$, m 

i i 

!• P., km ! 

1 1 

! 

Ap ? , m -! 

AE i g , mrad 


I 

0.5 

1, 

i 

* 

P /-» P 

! ! 

i n i 

* - j ( J i • i 1 

! 

89.7 ! 

13.212 



.5- 

] 

Hsi = 6448 

! 3728.3 ! 

85.3 ! 

11.747 



- .5 

! 

Hs2 = 6824 

! 3726.0 ! 

87.3 ! 

11 .389 



.5 

1 

H$3 =6713 

! -3726.6 ! 

86.7 ! 

11.491 



.5 

! 

H S 4 = 6776 

! 3726.3. ! 

87.0 I 

11.433 



.5 

! 

Hss = -5884 

! 3732.2 ! 

82.3 ! 

12.353 



.5 

! 

! 

! 

H S 6 = 66 57 

! 3727.0 ! 

[ j 

86.4 ! 

1 

11 .544 



1- 

Ref. atra. 

! 3662.1 ! 

I 

70. 0 ! 

10.060 



1. 

1 

H S i = 64118 

! 3658.9 I 

67.2 ! 

9-556 



1 

! 

H S2 = 6824 

1 3657.5 ! 

69.4. ! 

- 9.330 



1 

! 

H S3 = 6713 

I 3657.9 ! 

68.8 ! 

9.395 



1 

! 

Hs4 = 6776 

! 3657.7 ! 

69.1 ! 

9.358 



1 

! 

H S 5 = 5884 

! -3661.3 l 

63.9 ! 

9.930 



1 

i 

! 

! 

Hs6 = 6657 

! 3.658.1 ! 

I i 

68.4 I 

9.428 . 



3 

Ref. atm. 

* » 
! 3420.4 ! 

37.2 ! 

5.186 



3 

! 

Hsi s 6448 

! 3420.6 ! 

34.9 ! 

5.226 



3 

! 

H S 2 = 6824 

! 3420.3 ! 

36.5 ! 

5.169 



3 

! 

Hs3 = 6713 

I 3420.4 ! 

36.0 1 

5.186 



3 

i 

H S ii = 6776 

! 3420.3 ! 

36.3 ! 

5.176 



3 

! 

H S5 = 5884 

! 3421.1 ! 

32.3 ! 

5.316 

| 


3- 

i , 
! 

! 

H S 6 = 77 5 8 

t 3420.4 ! 

! 1 

35.8 ! 

1 

5.194 . 

• 


5 

Ref. atm. 

l 5 

! 3213.3 ! 

24.8 ! 

3.471 



5 

j 

Hsi = 6448 

! 3213.5 ! 

22.9 ! 

3.499 



5 

! 

Hs2 = 68 24 

! 3213.4 ! 

24.2 ! 

3.477 



5 

! 

Hs3 * 6713 

! 3213.4 !- 

. 23.8 ! 

3.483 



5- 

! 

H S 4 =-67 76 

! 3213.4 1 

24.0 ! 

3.480 


1 

5 

! 

H S5 = 5884 

! 3213.7 ! 

21.1 1 

3.532 



5 

! 

! 

Hs6 = 66 5 7 

! 3213.4 - ! 

! ! 

23.6 ! 
! 

3.487 



C-50 
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TABLE C-51 .- REFRACTION CORRECTIONS FOR, POINT ARGUELLO 
DECEMBER RADIO ATMOSPHERE, H =■ 10°: METERS . 


! P, km_. ! AP?, m ! AE_iq, rcrad ! 


Ref. atm. 
Hsi = 6883 
Hs 2 = 6939 
H S 3 =7619 
H S 4. = 7814 
H S 5 =-7250 
Hs6 = 7611 

Ref. atm. 
Hsi = 6883- 
H S2 -= 69 39 
H s3 = 7619 
Hs4 = 7814 
Hss = 7250 
H S 6 -• 7611 


3718.0 

3720.0 
371-9.7 

3716.4 

3715.6 

3718.1 

3716.5 

3651 .5 
3652.9 

3652.7 

3650.6 

3650 . 1 

3651.7 
3650.6 


83 . 8 - 

80.2 

80.5 

83.8. 

84. .8 
82.0 
83-8 


64.2- t 


atm. 

l 

3417.5 ! 

37.0 


6883 

! 

3418.0 I 

34.1 


69 39 

! 

3418.0 ! 

34.3 


7619 

! 

3417.5 l 

37.0 


7814 

I 

3417.3 1 

37.8 


7250 

! 

3417-7 1 

35.6 


7611 

! 

1 

3417.5 ! 

I 

37.0 

1 

atm. 


-3211.8 ! 

24.8 

t 

6883 

! 

3212.0 ! 

22.6 


« 6939 

! 

3212.0 1 

22.8 

; 7619- 

1 

3211.8 1 

24.8 


: 7814 

! 

3211.8 ! 

25.4 


i 7250 

! 

3211.9 t 

23.7 


: 7611 

! 

3211.8 ! 

24.8 



10-144 

10.452 

10.407 

9.900 

9.76b 

10.166 

9.906 

8.394 
8.592 
8.563 
8.235 
8.148 
. 8.408 
8.238 

4.696 

4.788 

4.780 

4.691 
4.667 
4.739 

4.692 

3.189 

3.227 

3.224 

3-189 

3.180 

3.208 

3-190 






TABLE C- 52.- REFRACTION CORRECTIONS EOR POINT ARGUELLO 
DECEMBER RADIO ATMOSPHERE, Ji * 101 METERS 



1 ! 
1 Emj deg J 

j 

H S , m . 1 

1 

1- P 


I 1 


! 


I A m ! ^18>. mrad ! 


Ref. atm. 
Hsi =-6883 
H S2 =-6939 
Hsb = 76.19 
H S 1| = 78 1i+ 
Hs5 = -7250 

Hs6 = 7611 

Ref. atm.. 


H S l| = 781.4 
H S5 =7250 
Hs6 = 7611 

Ref. atm. 



Hs3 = 

7619 


H S 4 = 

7814 


h S5 = 

7250 


HS6 = 

7611 


Ref. 

atm. 


! HS2 = 6939 
! H S 3 = 7619 
I Hs4 = 7814 
! HS5 = 7250 
! Hs6 = 7611 
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TABLE C-53 .- REFRACTION CORRECTIONS FOB POINT ARGUELLO . 
ANNUAL. RADIO ATMOSPHERE, . H .= 10° METERS 



E M , deg 

I 

! 

I 

H S 

m 

! 

! 

1 

1 

P , km 4 
I 

Ap 7, m 

! 

! 

! 

AE18, mrad. 


0.5 

I 

1 

Ref. . 

atm. 

1 

3727.. 1 !- 

86.7 

! 

! 

11 .568 


.5 

! - 

Hsi = 

6617 

! 

3725.0 i 

83 -4 . 

! - 

1 1.230 


.5 

! 

HS2 = 

68 67 


-3723.5 ! 

84.6 

! 

11 .007 


.5 

I 

• h S3 = 

6993. 

! 

3722.8 1 

85.3. 

! 

10.899 


.. .5- 

* 

Hsu = 

•7143 

1 

3722.0 ! 

86.0 

1 

10.775 


.5 

! 

HS5 = 

6444 

! - 

3726.0 I 

82.5 

! 

11 .393 


.5- 

I 

t 

H S 6 = 

-7025 

t 

3722.7 ! 

| 

85.4 

! 

t 

10.873 


-1 . 

I 

! 

Ref. . 

atm.. 


3657.2 ! 

69.1 

l 

..! 

9.285. 


1 

! 

Hsi =• 

6617 


3656.5 l 

. 66.1. 

! 

9.175 


1 . 

! 

%2. = 

6867 

l 

3655.6 ! 

67.5 

! 

9.033 


1 

! 

Hs3 = 

6993 

! 

3655-2. ! 

68.2 

! 

8.964 


1. 

! 

«S4 = 

7143 


3654.7 ! 

69.0 

! 

8.884 


_1 

! 

H35.= 

6444 

! 

3657.2 .! 

65.1 

! 

9.277 


1 

! 

! 

H S 6 = 

7025 

! 

3655.1 ! 

I 

68.3 

! 

1 

8.947 


3. 

1 

! 

Ref. j 

atm. 

1 

! 

3419.2 ! 

37 .1 

» 

! 

4.995 


3 

! 

H.S1 = 

• 6617 

! 

3419.6 ! 

34.6 

j 

. -5.055 


3 

! 

H S2 = 

68 67 

! 

3419.4 ! 

35.7 

! 

5.019 


3 

i 

HS3 = 

6993 

, , 

3419.3 ! 

36.2 

1 

5.001 


3 

! 

Hs4 = 

7143 

! 

3419.2 ! 

36.9 

! 

4.980 

J 

3 

t 

HS5 = 

6444 

! 

3419.7 ! 

33.9 

1 

5.081 


3 

i 

I 

HS6 = 

7025 

! 

i 

3419.2 ! 

■ 

36.4 

1 

1 

4.996 


5 

t 

I 

Ref. , 

atm. 

J 

t 

3212.7 ! 

24 .8 

t 

j 

3.363 


5 

! 

HSI = 

6617 

I 

3212.9 ! 

22.8 

! 

3.393 


5 

! 

HS2 = 

68 6 7 

! 

3212.8 ! 

23.6 

1 

3.379 


5 

j 

H S3 = 

6993 


3212.8 ! 

24.0 

! 

3-373 


5 

! 

H S 4 = 

7143 

I 

3212.8 ! 

24 .5 

t 

3.365 


5 

j 

h S5 = 

6444 

! 

3213-0. ! 

22.3 

! 

3.403 


5 

! 

! 

Hs6-= 

7025 

! 

! 

3212.8 ! 
1 

24.1 

1 

A 

3.371 


C-54 
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TABLE C-54.- REFRACTION CORRECTIONS FOR POINT ARGUELLO 
ANNUAL RADIO ATMOSPHERE, H..a 10^ "METERS . 



E M ,.des 

I.. I 

!. H S , m - ! 

I I 

P, km ! 

1 

AP 7 ,.m 

! 

1 

AE 18 , mrad 

1 

! 

.1 


0.5 

! . - 1 
!. Ref. atm. 

346.2. 1 

73.4 

! 

6..969 

•* 


.5 

1 Hsi = 6617 

343.4 

72.. 1 

! 

6.500 

1 


.5. 

! H S2 = 6867 

. 342.1 J 

72.8. 

! 

- 6.293 

J 


- .5 

l Hs 3 = 6993 

-341.5 ! 

73.1 

! 

.. 6.194 



.5 

l Hsu *7143. 

340.8 ! 

73.5 


6.080 

l 


.5 

! H $5 = 6444 . 

344.3- ! 

71 .6 

! 

6 .£51- 

l 


• .5 

! H S6 „= 70 25 

1 

341.4 ! 

I 

73.2 

! 

1 

6.169 

! 

1 


1 

1 

I Ref. atm. 

288.6 ! 

57.8 

l 

! 

5.408 



1 

! Hsi = 6617 

287.6 I 

56.8 


5.192 

! 


1 . 

I Hs^ = 6867 

286.8 ! 

57.5 

! 

5.043 

! 


... 1 ... 

1 . H 53 = -6993 

286 .4 ! 

57.9 

t 

4.971 

! 


1 . 

! H s n = 7143 

286 ..0 ! 

58.3 

! 

.4.887 



1 

! H S5 = 6444 

288.1 ! 

56.2 

1 

5.301 

! 


1 

t H S6 = 7025 

j 

286.4 ! 

58.0 

! 

4.953 

! 

j 


3 

! Ref. atm. 

I 

. 160.6 1 

29.5 

! 

2.624 

! 


3 

! Hsi = 6617 

160.. 7 ! 

28.7 

1 

2.673 

! 


3 

! Hs 2 = 68 67 

. 160.6 ! 

29.3 

! 

2.608 

! 


3 

! H S3 = 6993 

160.5 ! 

29.5 

1 

2.576 

! 


3 

! Hsu = 7143 

160.4 ! 

29.8 

J 

2.539 

! 


3 

t H S 5 = 6444 

160.8 ! 

28.4 

1 

2.721 

! 


3 ... 

.! Hs 6 = 7025 

1 

160.5 ! 

1 

29.6 

l 

t 

2.568 

1 

1 


5 

l 

! Ref. atm. 

1 

106.6 ! 

19.2 

t 

! 

1 .6.82 

! 


5 

! Hsi = 6617 

106.7 1 

18.6 

! 

1 .734 

1 


5 

! Hs 2 = 68 67 

106.7 ! 

19.0 

I 

1.693 

i 


5 

! H S3 = 6993 

106.6 ! 

19.2 

! 

1.674- 

! 


5 • 

! Hs4 = 7143 

106.6 ! 

19.4 

t , 

1.651 

1 


5 

! Hs 5 = 6444 

106.7 ! 

18.3 

I 

1 .763 

! 


5 

! Hs 6 = 7025 
i 

106.6 ! 
! 

19.2 

! 

! 

1 .669 

! 

1 
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TABLE C-S 6 .- REFRACTION CORRECTIONS FOR PATRICK AFB 
AUGUST RADIO. ATMOSPHERE, H = 10^ METERS 


I E M , deg 1 H S 


! P, km l Apy, m 1-AE^, mrad I 


Ref. atm. 
H3i.« 5746 
-Hgg - 6451 
Hg 3 = 6360 
Hs 4 i 6351 
H 35 = 6328 
HS 6 = 6023 

Ref. atm. 
Hgi s 5746 
H S2 = 6451 
H S3 s 6360 
H S 4 = 6351 
H S 5 = 6328 
H S 6 = 6023 

Ref. atm. 
Hg| = 5746 
Hgo = 6451 
Hg 3 - = 6360 
H S li = 6351 
Hg 5 = 6328 
Hs 6 = 6023 

Ref. atm. 
Hsi = 5746 
Hs 2 = 6451 
H S 3 = 6360 
Hs 4 = 6351 
Hss = 6328 
H<3fi = 6023 


352 .7 l 

84.2 I 

8.007 

356.3 ! 

81.7 I 

8.576 

351.1 ! 

83.8 1 

7.741 

351.7 ! 

83 . 6 - ! 

7.839 

351 .7 1 

83 .5 J 

7.849 

351.9 I 

83.5 1 

7.874 

354 . 1 ! 

1 

82.6 ! 
1 

8.226 

l 

293.1 ! 

* 

65.5 l 

6.295 

295.3 ! 

62.7 1 

6.715 

292.3 ! 

65.3 I 

6.133 

292.7- I 

65.0 I 

6.203 

_ 292.7 l 

65.0 ! 

6.210 

292.8 ! 

64.9 ! 

6.227 

294 . 1 ! 

1 

63.8 ... ! 

1 

6.474 

I 

161.7 I 

1 

32.7 ! 

3.128 

162.2 1 

30.6 ! 

3.360 

161.7 ! 

32.6 ! 

3.119 

161.8 1 

32.3 I 

3.148 

161.8 ! 

32.3 ! 

3.151 

161.8 I 

32.3 1 

3.159 

162.0 ! 

I 

31 .4 ! 

I 

3.262 

! 

107.0 ! 

t 

21 .1 I 

2.011 

107.2 ! 

19.7 ! 

2.164 

107.0 ! 

21.0 ! 

2.016 

107.0 ! 

20.8 I 

2 .034 

107.0 ! 

20.8 I 

2.036 

107.0 ! 

20.8 ! 

2.041 

107.1 l 

20.2 l 

2.104 






TABLE C-57 . - REFRACTION CORRECTIONS FOR PATRICK AFB 
DECEMBER RADIO ATMOSPHERE, H. = 10 b METERS 


I P, km I- APv, m I &i8> 



Ref. 

atra. 


3726.1 1 

89.4 I 

... 11.404 


Hsi 

a 6483 

1 

3727.6 I 

84.9 ! 

1.1 .638 


Hs2 

= 66 0 7 

1 

3726.8 ! 

.—85.5 !• 

_ 11-519 


«S3 

= 7010 

I 

3724.5 1 

87.6 1 

11 .154 


Hsu 

a 7102 


3724.0 1 

88.1 I 

11.075 


Hss 

a 6845 

1 

3725.4 5 

86.8 ! 

11.299 


H S 6 

= 72 39 

! 

1 

3723.2 ! 

I 

88.8 ! 

j 

... . 10.961 


Ref. 

atm. 

1 

l 

3656.8 1 

71.4 ! 

9.215 


Hsi 

a 6483- 

I 

3658.4 1 

67.0 ! 

9.476 


H S2 

= 6607 

! 

3657.9 ! 

67.7 ! 

9.401 


h S3 

= 7010 

! 

3656.5 l 

70.0 ! 

9.169 


H S 4 

= 7102 


3656.2 ! 

70.5 1 

9.119 


Hss 

= 6845 


3657.1 ! 

69.1 ! 

9-262 


HS 6 

= 7239 

1 

3655.7 1 

1 

71.2 ! 
1 

9.045 

1 

t . 

Ref. 

atm. 

1 

l 

i 

3419.7 ! 

38.3 ! 

5.082 1 


HSI 

= 6483 

! 

3420.4 ! 

34.8 ! 

5.191 ! 


HS 2 

= 6607 

I 

3420.3 l 

35.4 1 

5.172 ! 


h S3 

= 7010 

! 

3419.9 ! 

37.1 ! 

5.112 ! 


H 54 

= 7102 

! 

3419.8 ! 

37.5 ! 

5.099 


h S5 

= 6845 

1 

3420.1 1 

36.4 ! 

5.136 


HS 6 

= 7239 

1 

3419.7 ! 

1 

38.1 ! 
1 

5.079 


Ref, 

. atm . 

i 

! 

l 

3213.1 ! 

25.5 ! 

3.433 

I 

H S1 

= 6483 

! 

3213.4 ! 

22.9 ! 

3.477 


HS 2 

= 6607 

I 

3213.3 ! 

23.3 ! 

3.470 

\ 

h S3 

= 7010 

! 

3213.2 ! 

24.6 ! 

3.447 


HSM 

= 7102 

! 

3213.2 ! 

24.9 ! 

3.442 


Hss 

= 6845 

1 

3213.3 I 

24.1 ! 

3.456 


h S6 

= 7239 


3213.I I 

25.3 ! 

3.435 
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TABLE C-59 . - REFRACTION CORRECTIONS FOR PATRICK AFB 
ANNUAL RADIO ATMOSPHERE, H = 10 6 METERS 


1 

E m , deg 

! 

1 Hg, ra 

1 

! t 

1 P, km ! 
! ! 

i 

Apy, m !- 

AEiq, mr.ad 



0.5 

! Ref. atra. 

I - 3732 .2 I 

93.6 l 

12.365 



.5 

! H S i = 6167 

! 3734.1 ! 

88.5 1 

12.653 



.5 

! H S2 = 6537 

! 3731.5 ! 

90.5 I 

12.250 



.5 

! H S3 = 6652 

i 3730.7 I 

91 .1 ! 

12.133 



.5 

! H S 4 s 66 62 

! 3730.7 I 

91 .2 ! 

12.123 



.5 

! H S 5 = 6525 

! 3731.6 ! 

90.4 ! 

- 12.263 



.5 

I H S 6 = 6718 

i 

! 3730.3 ! 

i i 

91.5 I 
1 

12.067 



1 

! Ref. atm. 

! 366.1 .2 1 

74.0 ! 

9.919 



1 

! H S i = 6167 

! 3663.1 ! 

69.0 ! 

10.215 



1 

! H S2 = 6537 

! 3661.5 ! 

71 .3 ! 

9.965 



1 

! H S3 = 6652 

! 3661.0 ! 

72.0 l 

9.892 



1 

! Hs4 = 6662 

I 3661.0 ! 

72.0 ! 

9.885 



1 

! H S5 = 6525 

! 3661.5 ! 

71.2 ! 

9.973 



1 

1 Hs6 = 671.8 

I 

! -3660.8 ! 

i i 

72.3 ! 

i 

9.850 



3 

* 

! Ref. atm. 

1 3421.6 ! 

1 

39.2 ! 

5.391 



3 

! Hsi = 6167 

! 3422.3 ! 

35.2 ! 

5.514 



3 

! Hs 2 = 6537 

! 3421.9 ! 

36.9 ! 

5.453 



3 

! H S 3 = 6652 

I 3421.8 ! 

37.5 ! 

5.434 



3 

! H S 4 = 6662 

! 3421 .8 ! 

37.5 ! 

5.433 



3 

! H S5 = 6525 

! 3421.9 ! 

36.9 ! 

5.455 



3 

! H S6 = 6718 

I 

I 3421.8 ! 

1 ! 

37.8 ! 

1 

5.424 

1 


5 

! Ref. atm. 

! 3214.2 ! 

I 

26.0 ! 

3.624 



5 

! H S i = 6167 

! 3214.4 ! 

23.0 ! 

3.674 



5 

! Hs 2 = 6537 

! 321-4.3 ! 

24.3 ! 

3.652 



5 

! H S3 = 6652 _ 

! 3214.3 ! 

24.7 ! 

3.645 



5.. 

1 Hs4 = 6662 

1 3214.3 ! 

24.7 1 

3.644 



5 

! H S5 = 6525 

! 3214.3 ! 

24.3 ! 

3.653 

? 


5 

! Hs6 = 6718. 
! 

! 3214.3 ! 

! ! 

24.9 ! 

1 

3.641 

I 

! 
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TABLE C-6Q REFRACTION CORRECTIONS FOR PATRICK AFB 
ANNUAL RADIO ATMOSPHERE, H a 10 H METERS 


! 

1 E M , deg 
i 

I 

! 

! 

H S , m 

p, km 

! 

1 

l 

0.5 

! 

! 

Ref. atm. 

348.5 


l 

.5 


Hsi =6167 

349.5- 


! 

.5 

! 

H S2 = 6537 

347.2 


! 

.5 

1 

H s3 = 6652 

346.5 



.5 . 


Hs4 = 6662 

346.5 


1 

.5- 

! 

H s <s = 6525 

347.3 


! 

.5 

! 

1 

Hs6 - 6718 

346.2 


1 

1 

l 

! 

Ref. atm. 

290.2 


l 

1 

! 

Hsi = 6167 

291.3 


I 

1 

1 

H S2 = 6537 1 

289.9 



1 

1 

Hs3 s 6652 

289.6 


! 

1 


. Hg4 = 6662 

289.5 

! 

! 

1 

1 

H S 5 = 6525 

290.0 


! 

1 

! 

1 

H S 6 = 6718 

289.3 


! 

! 

3 

l 

! 

Ref. atm. 

161 .1 


1 

3 

! 

Hsi = 6167 

161 .5 


1 

3 

! 

Hs 2 = 6537 

1 6 1 .2 


! 

3 

! 

H$3 = 6652 

161 .1 


i 

3 

! 

Hs4 = 6662 

161.1 


! 

3 

! 

H S5 a. 6525 

161 .2 


! 

3 

! 

1 

Hs6 = 6718 

161.1 


t 

I 

5 

! 

Ref. atm. 

106.8 


! 

5 

! 

Hsi = 6167 

106.9 



5 

! 

Hs 2 = 6537 

106.9 


! 

5 

1 

H S3 = 6652 

106.8 


1 

5 

t 

Hs4 = 6662 

106.8 



5 

i 

H S 5 = 6525 

106.9 


! 

[ 

5 

1 

! 

Hs6 a 6718 

106.8 



l 


Apy, m ! i®i8» mt " ad 1 


79 .2 

77.0 

78.1 
78.4 
78.5- 
78.1 

78.6 

62.0 

60- 0 - 

61.2 

61.6 

61.6 
61.2 
61.8 

31 .4 
29.8 
30.7 
31 .0 

31 .0 

30.7 
31 .2 

20.3 

19.2 

19.9 

20.1 . 

20.1 

19.8 
20 . 2 . 


7.336 
7.496 
7.123 
7.015 
7.005 
7.135 
6.954 - 

5.719 

5.932 

5.667 - 

5.589 

5.583 

5.675 

5.546, 

2.850 

3.013 

2.900 

2.867 

2.864 

2.904' 

2.848 

1.835 
i .947 
1.878 
1 .857 
1 .855 
1 .880 
1 .845 
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APPENDIX D 

TABLES OF REFRACTION CORRECTIONS 
FOR OPTICAL ATMOSPHERES 


This appendix contains tables of refraction corrections for the 27 optical atmo- 
spheres shown in appendix B. 

Em = measured elevation angle 

E = straight-line, geometric elevation angle 

AE ft Ej 4 - E is elevation angle refraction correction 

AEig ft AE computed by the 18th algorithm in reference 4 (appendix E) 

PM = measured range 
p s geometric range 

Ap = pm - p is the range refraction correction 

AP 7 = Ap„computed by. the 7th algorithm in reference 4 (appendix E) 

H .± lO^ m and lO 1 * m is altitude of target above the tracking site, which 
is at Sea level 


The column labeled p is the geometric range computed by the refraction correc- 
tion algorithm.. It is the range determined by the quantities &m, H, and AEig* 
Differences in the computed range, p, are due to errors in AE^q. 
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TABLE D-1 REFRACTION CORRECTIONS FOR WHITE SANDS 
MARCH OPTICAL ATMOSPHERE, H s 10 6 METERS 


I E^, deg ! 


! P,. km 


I “E-jS, mrad ! 


5 

1 Ref. atm. 

! 

3698.8 1 

75.2 

-! 

5 

! H S1 = 7 671 


3706.1 ! 

.. 69.9 

! 

5- 

! H S2 = 7 244 

! 

3707.7 ! 

68.1 

! 

5 

! H 33 = 10 300 

J 

3698.7 ! 

80.4 

I 

5 

! H S 4 = 10 008 

! 

3699.4 ! 

79.3 

! 

5 

l H S5 = 10 355 

! 

3698.6 ! 

80.7 

! 

5 

! H s6 = 10 094 

t 

! 

1 

3699.2 I 

1 

• 79 .7 

! 

I 

1 

* 

f Ref. atm. 

t 

! 

* 

3638.0 ! 

62.7 

1 

1 

I H S1 = 7 671 

! 

3642.4 ! 

57.1- 

f 

1 

! H S2 - = 7 244 

! 

3643.4 ! 

55.2 

! 

1 

! H s3 = 10 300 


3637.4 ! 

67.8 

! 

1 

! • H s4 = 10 008 

I — 

3637.9 ! 

66.7 

! 

1 

! H s5 s 10 355 

! 

3637.3 ! 

68 . 0 . 

! 

-1 _ 

! H s6 = 10 094 
1 

1 

3637.7 ! 

1 

- 67 .0 

! 

t 

3 

! Ref^. atm. 

* 

* 

3412.3 ! 

35.6 

• 

1 

3 . 

1 H S1 = 7 671 

! 

3413.3 ! 

31 .5 

! 

3 

I. % 2 = - 7 244 

! 

3413.6 ! 

30.1 

! 

3 

! H S3 = 10 300 

! 

3411.8 ! 

40.0 

! 

3 

! H s4 = 10 008 

I 

3412.0 ! 

39.1 

! 

3 

! H S5 = 10 355 

! 

3411.8 ! 

40.1 

! 

3 

! H s g = 10 094 

1 

! 

1 

3411.9 1 

1 

39.3 

! 

f 

5 

l 

! Ref. atm. 

« 

! 

I 

3208.9 ! 

24.0 

! 

5 

! H S1 = 7 671 

! 

3209.2 ! 

21 .2 

j 

5 

! % 2 = 7 244 

j 

-3209 .3 ! 

20 .1 

1 

5 

! H S3 = 10 300 

! 

3208.6 ! 

27.6 

! 

5 

! %4 = 10 008 


3208.7 ! 

26.9 

! 

5 

! H S5 = 10 355 

! 

3208.6 ! 

27.7 

! 

5 

! = 10 094 

! 

3208.7 ! 

27.1 

! 


6.925 

7.089 

6.122 

6.197 

6.108 

6.175 

3.816 

3.976 

4.022 

3.729 
3.754 
3-725 
3.747 

2.655 

2.711 

2.729 
2.608 
2.619 
2.606 
2.616 







TABLE D-2 . - REFRACTION CORRECTIONS FOR WHITE SANDS 
MARCH OPTICAL ATMOSPHERE, ,H = 10 METERS 



0.5 
.5 
.5 
. .5 
.5 
.5 


.5 


1 

1 

1 .. 

1 

1 

1 

1 


3 

3 

3 

3 

3 

3 

3 


5 

5 

5 

5 

_5 

5 

5 


Ref. 

H S1 

«S2 

HS3 

H S4 

h S5 

H S 6 


1 


atm. 

: 7 671 

= 7 244 

= 10 300 
10 008 


! 


= 10 355 1 


= 10 094 ! 


! 


Ref. 

H S .1 : 
HS2 


! 


H 


S3 = 


h S4 
h S5 
1 H S 6 


atm. 

; 7 671 l 
: 7 244. ! 

10 300 ! 
10. 008 ! 
10 355 ! 
10 094 J 


l 


! Ref. 
! H S i 

! H S2 
! H S3 
! H S 4 

5 H S5 

1 h S6 


atm. 

= 7 671 


! 


! 


7 244 ! 


10 300 
10 008 ! 
10 355 l 
.10 094 


! 


I Ref. 
S H S1 
%2 


*. He 


a S3 
l H S 4 

• h S5 
1 h s6 


atm. 

S 7 671 
= 7 244 

= 10 300 
= 10 008 
10 355 


! 


325.0 
331 .7 

333.0 
325.6 

326.1 
325.5 
326.0 


276-2 
280.2 
281 .0 
276 .4 
276-7 
276.3 
276.6 


158.4 
159.2- 

159.4 
1.58.4. 

158.5 

158.4 

158.5 


l 


= 10 094 ! 


106.0 
106.2 
106 .3 
106.0 
106.0 
106.0 
106 .0 


! 

! 

! 

I 

! 

! 

! 

1 

! 

! 

! 

1 

t 


63.6 

59.4 

58.5 

63.8 

63.4 

63.9 

63.5 


52.1 

47.8 

46.8 
52.3 

51.9 
„52 .4 

52.0 


28.1 

25.0 
24.3 
28.2 
27.9 
28.2 

28.0 


18.5 

16.3 
15.9 

18.6 

18.3 
18.6 

18.4 


1 

! 

I 

! 

1 

l 

l 


3.404 

4.556 

4.786 

3.517 

3.608 

3.500 

3.581 


2.868 

3.704 

3.876 

2.909 

2.980 

2.896 

2—959 


1 .586 
1 .959 
2.038 
1 .578- 
1.613 
1 .572 
1.603 


1 .047 
1 .279 
1 .329 
1 .038 
1 .061 
1 .034 
1.054 


1 
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TABLE D<- 6 REFRACTION CORRECTIONS FOR WHITE SANDS. 
ANNUAL OPTICAL ATMOSPHERE, H s 10 4 METERS . 


I.E m , deg ! - l P, km 


0 .5— 

I Ref. 

atm. 

l 

323 -4 

.5. 

I H 31 

= 7 

776 ! 

330.6 

.5 

1 h S2 . 

= 7 

290-1 

332.1 

.5 

! H S 3 

= 10 

730 i 

324.3 

.5 . 

! H 54 

= 10 

268 I 

325.1 

.5. 

t Hs5 

= 10 

870 ! 

324.1 

.5 . 

*- h S 6 

1 

= 10 

545 !. 
! 

324.6 

1 

! Ref. 

atm 

! 

275.2 


!- H S1. 
! %2 
! H S 3 
! H s4 
1 H S5 
l h 36 


= 7 776 

= 7 290 

= 10 730 
= 10 268 
= 10 870 
= 10 545 


279.5 
280.4 
275.5- 
276 -. 0 
275.. 4 
275.7 


3 ' 

! 

H S 1 = 

7 776 ! 

159.1 - ! 

24.5 


1 .889 

3 

5 

HS 2 - 

7 290 ! 

159.2 1 

23.7 

! 

1.975 

3 

! 

HS3 = 

10 730 ! 

158.2 ! 

27.9 

-J 

1 .489 

3 

! 

Hs4 = 

10 268 . !■ 

158,3 ! 

27.4 


1.540 

3 

! 

~Hs$ = 

10 870 ! 

158.2 ! 

28.0 

! 

1 .474 

3 

! 

HS 6 = 

10.545 ! 

1 

158.3. ! 

t 

27.7 

! 

1 

1 .509 

5 

s 

! 

i 

Ref. atm. ! 

i 

105.9 ! 

18.2 

! 

.990 

5 

! 

Hsi = 

7 776 ! 

106.2 1 

16.0 

1 

1 .234 

5 

1 

%2 = ' 

7 290 l 

106.2 ! 

15.5 

1 

1 .289 

5 

1 

h S3 = 

10 730 1 

105.9 l 

18.4 

! 

.981 

5- 

! 

H S 4- = 

10 268 ! 

106.0 !- 

18.0 

! 

1 .013 

5 

1 

h S5. = 

10 870 ! 

105.9 ! 

18.4 

1 

.971 

5 

! 

%6 s 

10 545 ! 

106.0 1 

18.2 

! 

1 

.994 


6P7, ra 


62.3- 

57.9 

56.9- 

62.6 

62.0 

62.8 

62.4 


3.139 

4.376 

4.625 

3.297 

3.429 

3.259 

3.349 

2.670 

3.563 

3.750 

2.734 

2..837 

2.704 

2.775 
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TABLE D-7 REFRACTION CORRECTIONS FOR EDWARDS AFB. 
MAY OPTICAL ATMOSPHERE, H £ 10° METERS 

(?y £ 0.555 micron) 


l* 

E M , deg 

1 H S , m _ ! 

1 . I 

P , km . ! 

t 

Ap 7 , m 

_L 

AE 18 , mrad 



0.5 

! Ref. atm. 1- 

! 

3701 . 0 . 1 

75-9 

! 

7.479 



.5- 

1 H S1 = 7 588 ! 

3707.6- ! 

71-1 


8.510 



.5 

! H S2 = 7 013 ! 

,.3709.8 ! 

68.6 


8.866 



.5 

!. H S3 = 9 896.. !- 

3700.6 ! 

80.6 

! 

7.415 


1 . 

.5 

I H S 4 = 9 695. ! 

- 3701 . 1 - ! 

79.8. 

1 

7.495 



.5 

! H S5 = 9 863-1 

3700.7 I 

80.5 

! 

7.428 



. .5 

1 H s6 = 9 752 J 

l { 

37Q1.0 ! 

t 

80.0 

! 

1 

7.472 



1 • 

! Ref. atm. ! 

3639.5 1 

63.0 

I 

! 

6.463 



1 _ 

1 H S1 = -7 588 1 

3643.5- 1 

58 . 0 - 

! 

7 . 101 - 



1 

! Hep = 7 013 1 

3645.0 ! 

55.4 

! 

7.334 



1 . 

! H S3 = 9.896 ! 

3638.8 ! 

67.6 

! 

6 .. 355 



1 - 

! H S 4 = 9 695 ! 

3639.2 ! . 

66.8 

! 

6.411 



1 

1 H S5 = 9 863 1 

3638.9 ! 

67.5 

! 

6.364 



1 

! Hsfi = 9 752 ! 

3639.1 ! 

67.1 

1 

1 

6.395 



3 

I l 

! Ref. atm. ! 

3412.9 !• 

35.5 

t 

3.920 



3 

! H S1 = 7 588 ! 

3413.8 ! 

31-9 

i 

4.065 . 



3 

! H S2 =- 7 013 ! 

3414.2 ! 

29.9 

!- 

4.130 



3 

! H s3 = 9 896 ! 

3412.5 ! 

39.5 


3.839 



3 

! H sJ4 = 9 695 ! 

3412.6 ! 

38.9 

! 

3.857 



3 

! H S5 = - 9 863 ! 

3412.5 ! 

39.4 

! 

3.842 



3 

! H s6 = 9 752 ! 

I 1 

3412.6 ! 

1 

39.0 

I 

f 

3.852 



5 

1 1 
! Ref. atm. 1 

3209.2 I 

23.9 

t 

2 . 718 . 



5 

! H S1 = 7 588 ! 

3209.5 ! 

21 .4 

! 

2.768 



5- 

! H s2 = 7 013. t 

3209.6. I 

19.9 

1 

2.793 



5 

! % 3 = 9 896 ! 

3209.0 ! 

27.1 

! 

2.675 



5- 

! H $4 = 9 595 ! 

3209.0 J 

26.6 

! 

.. 2.683 



5 

! Hs 5 s 9 863 ! 

3209.0- ! 

27.1 

1 

2.676 



5 

! H S6 £ 9 -752 ! 

! ! 

3209.0 ! 
! 

26.8 

! 

2.680 
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TABLE D-8.- REFRACTION CORRECTIONS FOR EDWARDS AFB 
MAY OPTICAL .ATMOSPHERE,. H s 10 4 METERS 

(X. = 0,565. micron) 


E M ,_deg 


0.5 
.5 
.5. 
.5 
.5 
■ .5 
.5 

. 1- 

1 

1. 

1 

1 

1 

1 

3 

3 

3 

3 

3 

3 

3 

5 

- 5 

5 
5 
5 
5 
5. 


Hfl. 


m 


l P 


Ref. 

HSI 

h S2 

HS3 

«S4 

Hs5 

Hs .6 


atm. 
= 7 
= 7 
= 9- 
= 9 
= 9 
= 9 


U 


588 . ! 
013 t- 
896 ! 
695 '. 
863 1 
752 l 


Ref., atm. 


«S1- 

h S2 

h S3 

H S 4 

h S5 

H S 6 


7 588 ! 
7 013 l 
9 896 ! 
9 695 l 
9- 863 ! 
9 752 l 


! 


Ref. atm. 


H S1 

H S 2 

HS3 

H S 4. 

Hs5 

H S 6 


588 

013 

896 

695 

863 

752 


Ref. atm. 


%1 

H S 2 

h S3 

H S 4 

h S5 

H S 6 


7 588 
7 013 
9 896 


! 


= 9 695- ! 


9- 863. 
9 752 


l 


, km . ! 

A P 7 , m 


AE^q, lorad 

326.4 1 

64.3 


3.659 

332.5 ! 

60.5 


4.. 697. 

334.5 1 

59.3- 


5.026 

326.8 1 

64.6 


3.721 

327 .2 I- 

64.3. 


3.790 

326 -.9 i 

64.5 


3.732 

327.1 I 

64.4 


3.770 

277 .1 1 

52.6 


3.056 

280.7 l 

48.6 


3.814 

281.9 ! 

47.3 


4.059 

277.2 ! 

52.3 


3.071 • 

277.4 I 

52.5 


3.124 

277.2 ! 

52.7 


3.079 

277.3 l 

52.6 


3.109 

158.6 ! 

28 . 2 . 


1 .671 

159.3 ! 

25.4 


2.013 

159.6 l 

24.4 


2.125 

1 58 . 6 ! 

28.3 


1.660 

158.6 ! 

28.1 


1 .686 

158.6 ! 

28.3 

J 

1.664 

158.6 ! 

28.2 


1 .678 

106.0 l 

18.5 


1.101 

106.3 l 

16.5 


1.314 

106.3 l 

. 15.9 


1 .384 

106.0 1 

18.6 


1 .091 

106.1 ! 

18.5 


1.107 

106.0 ! 

18.6 


1.093 

106.0 ! 

18.5 


1.102 
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TABLE D-9 . ~ REFRACTION CORRECTIONS FOR EDWARDS AFB 
JULY OPTICAL ATMOSPHERE, H = IQ 6 METERS 

(X = 0.555 raioron) 


1 ! I 

I Ejvi , deg I Hg , m I 

! ! L 

I ! ! 

I 0.5 ! Ref. atm. I 

l .5 ! H S1 = 7 730 1 

! .5 ! H S2 a 7 069 L 

! .5 ! Hgo = ',0 340 ! 

I .5 ! . H S 4 = 10 057 ! 

I .5 ! H s $ = 10 217 ! 

! .5 ! H s6 = 10. 342 ! 

! 1 ! 

1 1 ! Ref. atm. ! 

J 1 - ! H S1 a 7 730 ! 

! • 1 ! H S2 = 7 069 ! 

! 1 ! Hgo s 10 340 I 

! 1 ! Hg4 = 10 057 ! 

!• 1 ! Hgc a 10 217 ! 

! 1 ! Hgg s 10.. 342 ! 

! ! ! 

! 3 ! Ref., atm. ! 

! 3 ! H S1 = 7 730 ! 

! 3 !- H S2 = 7 069 ! 

! 3 ! Hg 3 = 10 340 ! 

! 3 ! H s4 = 10 057 ! 

! 3 ! Hg 5 = 10 217 ! 

! - 3 ! H s6 = 10 342 ! 

! ! ! 

I 5 !.. Ref. atm. ! 

» 5 ! H S1 = 7 730 ! 

! 5 ! Hg 2 = 7 069 ! 

I 5 ! Hg 3 = 10 340 ! 

! 5 I H s4 =- 10 057 ! 

! 5 ! H S5 = 10 217 1 

! 5 ! Hgg = 10 342 ! 

! ! I 


l 


p , km ! 

1 

Ap.y , m ! 

AE-| 0 , mfad 

J 

3698.5. ! 

! 

74.3 ! 

7.090 


3705.1 I 

69.0 ! 

8.126 


3707.6 ! 

66.2 ! 

8.510 


3697.9 ! 

- 79.3 ! 

6.992 


3698.6 ! 

78.3 ! 

7.093 

1 

3698.2 ! 

78.9 ! 

7.036 


36,97.9 ! 

l 

79.3 ! 

i 

6.992 


3637.5 ! 

62.2 ! 

6.146 


3641.6 ! 

56.5 ! 

6.798 


3643.2 ! 

53.6 ! 

7.052 


3636.8 ! 

66.9 ! 

6.021 


3637.2 ! 

65.8 ! 

6.092 


3636.9 ! 

66 .4 ! 

6.051 — 


3636.7 ! 

66.9 ! 

| 

6.020 


! 

3412.0 ! 

35.3 ! 

3.756 


3412.9 ! 

31.3 ! 

3.912 


3413.3 ! 

29 .1 ! 

3.983 


3411.5 ! 

39.5 ! 

3.672 


3411.6 ! 

38.6 ! 

3.695 


3411.6 ! 

39. t 1 

3.682 


3411.5 ! 

1 

39.5 ! 

1 

3.671 


1 

3208.7 ! 

J 

23.8 ! 

2.614 


3209 .0 I 

21 .0 ! 

2.669 


3209.1 l 

19.4 ! 

2.697 


3208.4 ! 

27.3 ! 

2.569 


3208.5 l 

26.6 ! 

2.579 


3208.4 ! 

27.0 1 

2.573 


3208.4 ! 

27.3 ! 

2.569 
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TABLE D- 10 REFRACTION CORRECTIONS FOR EDWARDS AFB 
JULY OPTICAL ATMOSPHERE, H 5 IQ 4 METERS 

(\ = 0.555 micron) 


deg 

! 

H s , m 

I 

! 

! 

p , km ! 

I 

I 

Ap-f , m ! 

AEi 8 , mrad 

! 

1 

I 

0.5 

I 

! 

Ref. atm. 

T“ 

! 

1 

325.1 1 

1 

62.6 ! 

3.426 

! 

! 

.5. 

! 

= 7 730 

J . 

331.1 ! 

58.6 ! 

4.455 

! 

.5 

1 

= 7 069 

! 

333.2 I 

57.2 l 

4.810 

1 

.5 

! 

H S 3 =10 340 

1 

325.2 ! 

62.9 1 

3.451 

l- 

.5- 

1 

H s4 = 10 057 

I 

325 .7 I 

62.5 ! 

3.538 

! 

.5 

! 

H$5 = 10 217 

! 

325.4 ! 

62.7 t 

3.488 

! 

.5 

J 

H S 6 = 10.342 

! 

( 

325.2 ! 

| 

62.9 l 
1 

3*451 

I 

j 

1 

! 

! 

Ref. atm. 

I 

! 

276.2 1 

51.3 1 

2.864 

1 

1 

! 

H S i = 7 730 

! 

279.8- I 

47.2 1 

3.626 

! 

1 

! 

= -7 069 

! 

281 .1 ■ ! 

45 .7 ! 

3.891- 

1 

1 

1 

H S3 s 10 340 

! 

276.1. ! 

... 51.5 ! 

2.856 

! 

1 

! 

H S 4 = 10 057 


276.5 ! 

51 .2 I 

2.924 

! 

1 


H S5 = 10 217 

I 

276.3 ! 

51 .4 ! 

2.885 


1 

! 

1 

H S 6 = 10 342 

t 

276.1 ! 

J 

51.5 ! 

1 

2.856 

j 

I 

3 

i 

! 

Ref. atm. 

1 

! 

158.4 I 

27.6 ! 

1 .569 

1 

! 

3 


H S1 = 7 730 

1 

159.1 ! 

24.7 ! 

1 .920 

! 

3 

! 

H S2 s 7 069 

! 

159.4 ! 

23.7 ! 

2.041 

! 

3 

1 

H S3 = 10 340 

1 

158.4 ! 

27.8 ! 

1.551 


3 

! 

H S 4 = 10.057 

! 

158.4 ! 

27.5 ! 

1 .58H 

! 

3 

! 

H S5 = 10 217 

1 

158.4 ! 

27.7 ! 

1 .565 

1 

3. . 

i 

t 

| 

H S 6 = 10 342 

! 

1 

158.3 ! 

1 

27 .8 ! 

1 

1.551 

! 

j 

5 

! 

Ref. atm. 

i 

1 

I 

106.0 ! 

18.2 ! 

1 .035 

! 

5 

! 

H S i a 7 730 

i 

1 36-. 2 ! 

16.1 ! 

1 .254 

1 

5 

! 

H S2 = 7 069 

! 

106.3 !• 

15.4 ! 

1 .331 

! 

5 

! 

H S3 = 10 340 


106.0 ! 

18.3 I 

1 .020 

! 

5 

! 

H s4 = 10 057 

! 

106.0 l 

1 8 . 1 ! 

1 .042 

! 

5 

! 

H S5 = 10 217 

! 

106.0 ! 

18.2 l 

1 .029 

1 

5... 

! 

! 

H s6 = 10 342 

! 

! 

106.0 ! 
! 

18.3 ! 

! 

1 .020 

! 

i 
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TABLD D— 12.— REFRACTION CORRECTIONS FOR EDWARDS AFB 
ANNUAL OPTICAL ATMOSPHERE, H = 10^ METERS 

(k. K 0.555 micron) 


! E^, deg ! 



Hg, m 

t 

1 

P_i km ! 

! 

3 

1 

i 

Af? * n n A 

n j 



! 

I 


! 



Ref. atm. 

I 

326.8 ! 

64.4 

! 

3.722 


H S1 = 7 576 

! 

332.6 1 

60.7 

1 

4.719 


«S 2 = 7 009 

! 

334.6 ! 

59.4 

! 

5.045 


H $ 3 = 9 793 

I 

327.1 I 

64.6 


3.768 


H 3 J 4 S 9 65-3 

I 

327.4 ! 

64.4 


3.816 


H 35 = 9 75-1 

! 

327.2 I 

64.6. 


3.782 


H s6 = 9 701 

! 

I 

! 

327.3 1 

| 

64.5 

! 

1 

3.799 


Ref. atm. 

277.3 1 

52.6 

1 

! 

3.099 


Hsi *-7 576 


280.8 !. 

48.7 

! 

3.831 


H S2 = 7 009 

1 

282.0 ! 

47.4 

! 

4.073 


Hs 3 = 9 79 3 

1 

277.3 1 

52.8 

t 

3.107 


H S i 4 = 9 653 

! 

277.5 ! 

- 52.6 

! 

3.145 


H S 5 = 9 751 

! 

- 277 .4 ! 

52.7 

! 

3.118 


H S 6 = 9 701 

! 

277.4 ! 

52.6 

! 

3.132 

Ref. atm. 

158.6 1 

28.2 

! 

! 

1 .687 


H S i = 7 576 

! „ 

159.3 ! 

25.4 


2.021 


H S2 = 7 009 

! 

159.6 ! 

24.5 

! 

2.132 

J 

%3 .= 9 793 

! 

■158.6 . ! 

28.3 

! 

1 .678 


H §4 = .9 653 

! 

158.7 ! 

28.2 

! 

1 .696 


Hs 5 =- 9 75 1 

! 

158.6 ! 

28.3 

1 

1.683 


H S 6 = 9 701 

! 

! 

! 

158.6 ! 

28.2 

! 

1.690 


Ref. atm. 

106.1 1 

18.5 

! 

1.110 


H S i = 7 576 

! 

106.3 ! 

16.6 

! 

1 .319 


H S2 = 7 009 

! 

106.3 ! 

15.9 

! 

1 .389- 


HS 3 = 9-793 

! 

106.0 ! 

18.6 

j 

1.102 


Hg4 = 9 653 


106.1 ! 

18.5 

! 

1.114 


Hs 5 = 9 751 

1 

106.1 ! 

18.6 


1.1 06 


H S 6 a 9 701 

! 

106.1 ! 

18.5 


1.110 ! 




! 

! 


! 

! 
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TABLE D-1 3.* -REFRACTION CORRECTIONS FOR-EGLIN AFB 
JANUARY OPTICAL. ATMOSPHERE, H = 10 6 METERS 

(X s 0.555 micron) .... 



E m , deg 

! 

1 

Hg , m . 

i 

t 

p , km I 

1 

-Ap 7 , m 

! 

! 

1 

AE-|g , jnrad 


! 

0.5 

! 

! 

Ref. atm. 

! 

I 

3704.8 1 

77.7 

! 

8 .076 



.5 

! 

H S1 = 7 459 

! 

-3709.8 1 

72.9 

! 

8.861 



.5 

1 

H S 2 = 7 167 

! 

3711.0 ! 

71 .6 


9.047 


L 

.5. 

! 

H S3 = 9 200 

I 

3704.0 ! 

80.4 

! 

7.943 



.5 

! . 

H s A = 9 297 

! 

3703.7 ! 

80 . 8 . 

! 

7.900- 



.5 

i 

H 55 = 9 073 

1 

3704.3 t 

79.9 


8.001 



.5 

! 

1 

H S 6 = 9 233 

! 

| 

3703.9 J- 

f 

80.5 

! 

f 

7.929 



1 - 

J 

I 

Ref. atra. 

I 

! 

3642.0 ! 

64.2 

l 

I 

6.854 



- 1 

I 

H S1 = 7 459 

! 

3645.2 ! 

59.3 

! 

7.374 



1 

1 

H s2 * 7 167 

! 

3646—0 ! 

57.9 

! 

7.497 



1 

! 

H S3 = - 9 200 

! 

3641.4. ! 

66.9 

! - 

6.756 



1 


H s i| = 9 297 

! 

3641.2 ! 

- 67.3 

! 

6.727. 



- 1 

! 

H S g = 9.073 

! 

3641.6 ! 

66.4 

! 

6 .-796 

J 


1 

! 

t 

H S 6 = 9 233 

! 

1 

3641.3 ! 

1 

67.1 

! 

I 

6.746 

• 


3 

l 

1 

Ref. atm. 

I 

! 

3413.8 ! 

36.0 

l 

l 

4.067 



3 

i 

H S1 = 7 459 


3414.6 ! 

32.4 

! 

4.202 


i 

3 

! 

H s2 = 7 167 

! 

3414.8 ! 

31 .4 

I . 

4.236 



3 

! 

H S3 = 9 200 

! 

3413.5 ! 

38.4 

! 

4.020 



3 

S 

H S 4 = 9 297 

! 

3413.5 ! 

-38.7 


4.010 

! 


3 

! 

H S5 = 9 073 

! 

3413.6 ! 

38.0 


4.032 

j 


3 

! 

1 

H S 6 = 9 233 

! 

1 

3413.5 I 

1 

38.5 

! 

| 

4.016 

! 


5. 

! 

Ref. atm. 

1 

i 

3209.7 ! 

24.3 

I 

2.807 



5 

! 

H S1 = 7 459 

! 

- 3210.0 ! 

21 .7 

! 

2 . 856 . 


! 

• 5 

! 

H S2 = 7 167 

! 

3210.1 ! 

20.9 

! 

2.869 



5 

! 

h S 3 - 9 200 

! 

3209.6 ! 

26.2 

! 

2.781 



5 

! 

H s4 = 9 297 

! 

3209.6 -! 

26.4 

! 

2.778 


! 

5u- 

! 

H S5 = 9. 073 

! 

3209.6 ! 

25.9 

1 

2.787 



5 

! 

! 

h s6 - 9 233 

! 

3209.6 ! 

! 

26-3 

! 

! 

2.781 
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TABLE D- 1 - REFRACTION CORRECTIONS FOR EGLIN AFB 

JANUARY OPTICAL ATMOSPHERE, H. s-i ol METERS 

(\.= 0.555 micron) 










TABLE D- 16. -REFRACTION CORRECTIONS FOR EGLIN AFB 
AUGUST OPTICAL ATMOSPHERE, H £ IQ 1 * METERS 


80FM16 


(X = Q.5$5 micron). 


|; 

%» deg 

! ! 
! H s , m 1 

! ' ! 

! 

. p , .km ! 

! 

AP7, m . ! 

1 

AE iq , mrad 



0.5 

I ! 

.1 Ref. atm. ! 

1 

-326.3 1 

! 

62.8 ! 

3.629. 



.5 

• H S1 = 7 697 I 

331.4 1 

59.0 ! 

4.505 



.5 

! H S2 = 7 262. 1 

332.8 ! 

58.0 ! 

4.736 



.5 

! H33 = 10. 046 I 

325.9 l 

62.9 ! 

3.567 



.5 

1 H S 4 = 9 864 ! 

326.2 ! 

62.7 l 

3.625 



• .5 

! H S5 = 9 881 ! 

326.2 l 

62.8 ! 

3.625 



.5 

! H S 6 = 10 202 ! 

1 1 

325.7 ! 

1 

63^2 ! 

I 

3.523 



l 

• i 

! Ref. atm. ! 

- 276.7 ! 

51.4 l 

2.968 



1 

J H S1 = 7 697 ! 

280.0 ! 

47.4 ! 

3.664 



1 

! H S2 . = 7 262 I 

280.. 9 ! 

46.5 ! 

3.837 



1 

! H33 = 10. 046 ! 

276.6 ! 

51.5 ! 

2.947 



1 

t - Hsu s 9 864. ! 

276.8 ! 

51.2 . ! 

2.992 



1 

! H S5 = 9 881..!. 

276.8 l 

51.3 ! 

2.992 


l - 

1 

! H s6 = 10 202 I 

276.4 ! 

j 

51.8 ! 

• 

2.913 



3 

! Ref. atm. ! 

158.5 ! 

l 

27.6 ! 

1 .60? 



3 

H S1 = 7 697 ! 

159.2 ! 

24.8 ! 

-1.939 



3 

! H S2 = 7 262 ! 

159.3 i 

24.2 l 

2.018 

. 


3 

! H S3 = 10 046 ! 

158.4 ! 

27.7 ! 

1.596 



3 

! H S4 = 9 864 ! 

158.5 ! 

27.5- ! 

U618 



3 

! H35 s 9 88l ! 

158.. 5 ! 

27.6 . ! 

1 .619 


j 

3 

1 H s6 =10 202 ! 

1 t 

158.4 ! 

t 

27.9 ! 

1 

1 .580 



5 

! -Ref. atm. ! 

106.0 \ 

18.2 ! 

1 .058 



5 

1 H3-1 = 7 697 ! 

106.2 ! 

16.2 1 

1 .267 



5 

! H S2 = 7 262 l 

106.3 ! 

15.7 ! 

1.317 



5 

! Hs 3 = 10 046 ! 

106.0 ! 

18.2. 1 

1 .049 



5 

I H si , = 9 864 ! 

106.0 l 

18.1. 1 

1 .064 



5 

! H S5 = 9 881 ! 

106.0 ! 

18.1 ! 

1.064 



5 

! H s6 s 10 202 ! 
! 1 

106.0 ! 
I 

18.4 ! 

! 

1.039 
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TABLE. D- 17.— REFRACTION CORRECTIONS FOR EGLIN AFB 
ANNUAL OPTICAL ATMOSPHERE, H = 1.0 METERS- 

(X s 0.555 micron). 


t-E M , deg 


1 p., km 


! AEi 8 . mrad J 


! Ref. 

! Hsi = 

! Hs2 = 
1 H 33 . = 

! Hgn . = 
! H S5 = 

l H S& = 

l 

! Ref. 

! H S1 ■ 
! H S2 = 
! H S 3 
! HS4 ; 
1 Hss 

• h s6 
1 

! Ref. 

! H S1 
.! Hg2 
! H S3 
! H S4 
1 H S5 

• h s6 

i 

! Ref. 
! H S1 
! H 32 

! HS 3 
! H S 4 
! -Hss 
! 


atm. I 
= 7 595- ! 

: 7 220 . ! 

= 9 662 l 

=. 9 640 1 
= 9 441 l. 

= 9 779 1 


3702.5 

3707.5 
3708.9 

3701 .1 

3701 .2 

3701 .7 

3700.8 

3640.0 


7 

595 

l 

3643.4 


7 

220 

! 

3644.4 


9 

662 

1 

3639.2 


9 

640 

j 

3639.2 


9 

441 

l 

3639.6 

1 

- 9 

779 

! 

! 

3639.0 


atm. 

3412.9 

s 7 

595 

! 

3413.8 


7 

220 

! 

3414.0 

j 

9 

662 

1 

3412.6 


9 

640 

! 

3412.6 


9 

441 

! 

3412.7 


9. 

.779 

! 

3412.5 



atm. ! 
= 7 595 ! 

= 7 220 l 

= 9 662 l 

= 9 640 ! 

= 9 441 ! 

= 9 779 ! 


3209.2 
. 3209.5 
3209-6 
3209.0 

3209.0 

3209.1 
3209 .0 


76.3 

71 .0 

69.4 

79.6 
79-5 

78.7 

80.0 

63.2 

57.9 
56.2 
66.6 - 

66.5 

65.7 

67.1 

35-8 

31.9 

30.6 

38.7 
38.6 
38.0 

39.1 

24.2 

21 .4 

20.4 

26.5 
26.5 
26.0 
26 .8 


7.714 

8.492 

8.718 

7.496 

7.505 

7.586 

7.449 

6.537 

7.087 

7.236 

6.410 

6.416 

6.472 

6.377 

3.912 
4.058 
4.100 
3.854 
3.856 
3.874 
3 .844 

2.711 

2.763 

2.780 

2.680 

2.680 

2.638 

2.675 









TABLE. D«l8.- REFRACTION CORRECTIONS 

annual optical ATMOSPHERE, H s ip meters 


(\ = 0.555 micron) 


! H S 6 = 

u 

i Ref. 

I H$i _* 

t h S2 .= 

! H$3 : 

! Hs4.. s 
l- H S5 ' 
l H36 ! 
! 

! Ref. 

! H S1 
1 **32 ; 

t H S 3 
! H S 4 
1 h S5 
'• h S6 
t 

! Ref. 

! %i 

l h S2 
t -HS3 
! H S 4 

t h S5 

! Hca 


atm. ! 

: 7 595 l 

i 7 220 l 

: 9 662 l 

t g 640 1 
s 9 441 l 
: 9 779 ! 


atm. t 
= 7 595 ! 

: 7 220 ! 
s 9 662 ! 

= 9 640 1 . 

= 9 44 1 1 

= 9 779 1 
l 

atm. I 
s 7 595-! 

= 7 220 ! 

= 9 662 ! 
= 9 640 ! 

= 9 441 l 

= 9 779 ! 

! 

. atm. ! 
= 7 595 ! 

= 7 220 ! 
= 9 662 ! 
= 9 640 ! 

= 9 441 1 


p, km . 


327.9 

332.5 

333.7 
327.2. 

327.3 

327.7 
327.0 

277 -6 

280.7 

281 .5 

277.4 

277.5 
__277 ,7 

277.3 

158.7 

159.3 

159.5 

158.6 

158.6 

158.7 
158.6 

106.1 

106.3 
106.. 3. 
106.1 
106.1 
106.1 
106.0 


l AE^ 


59.6. ! 

6 .4 J . ! - 
6.4 .1 — ! 
63.8 ! 

64.3 ! 

!. 

52.2 . I 

•48.5 ! 

47.7 ! 

52.3 1 

52.3 ! 

52.0 ! 

52.5 ! 

! 

28.0 ! 

25.3 ! 

24.7 1 

28.0 ! 

28.0 ! 

27.8 ! 

28.2 J 

! 

18.4 l 

16.5 ! 

16.1 ! 

18.4 ! 

18.4 ! 

18.2 ! 

1 8 . 5 ! 


j , mnad 

3 .908 

4.686. 

4.895 

3.795 

3.803 

3.874 

3.755 

3.169- 
3.805 
3.961 
3.128 ! 
3.134 : 

3.188. 

3.096 

1 . 696 
2.009- 
2.080 
1 .687 
1 .690 
1.717 
1 .672 

1.1-13 
1.311 
1.356 
1.108 
1 .110 
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TABLE D-20 REFRACTION CORRECTIONS FOR ASCENSION 
FEBRUARY OPTICAL. ATMOSPHERE,. H- s 10 4 METERS 

(\ b 0 .5.55 mloron) 



\ Hs, 

1 

ra 

! 

1 

p , km 1 
I 

AP7, m 1 i 

!iEi8, mrad 

1 

! 

0.5 

! 

1 Ref. atm. 

! 

1 

324.1- I 

62..8 ! 

3.260 

!.. 

1 

.5 

1 H$i = 

7 

717 ! 

331.2 ! 

58.8 ! 

4.478 

l 

.5. 

! H S 2 = 

7. 

244 l. 

332.7 ! 

57,8 ! 

4.728. 

l 

.5 

! Hs3 = 

10 

109 l 

325.7 l 

62.8 1. 

3.534- 

! . 

.5 

r% 4 = 

9 

867 !- 

326.2 ! 

62.. 4 1 

3.611 

! 

.5 

! .Hgtj = 

10 

529 J 

325.0 l 

63.3 1 

3.408 

! 

.5 . 

1 H S£ = 

10. 

287 ! 

1 

325.4 ! 

t 

63.0 ! 

1 

3.479 

1 

l 

. 1 

j - 

! Ref. atm. 

1 

l 

275.7 

51.6 !- 

2.775 

! 

1 . 

! Hgi s 

7 

717 ! 

279 .9 ! 

47-3 t- 

3.643 

I 

1 . 

I h S2 = 

7 

244 .! 

280. a ! 

46.3 

3-830. 

! 

1 . 

! H S3 = 

•10 

109 ! 

276.4. !- 

51 .4 ! 

2.921 - 

! 

1 

!- H S 4 = 

9 

867 .! 

276.7 1 

51.1 ! 

2.981 

! 

_ 1 . 

l Hss = 

10 

529 ! 

276.0 ! 

52 .0 ! 

2.823 

! 

1 

! H S6 = 

10 

287 t 

276.2 1 

1 

51.6— ! 
1 

2.87.8. 

I 

| 

3 

1 

! Ref. atm 

I 

! 

158.4 ! 

27.8 ! 

1 .560 

! 

3 

! Hgi = 

7 

717' ! 

159.1 1 

24.8 ! 

1.928 

! 

3 

! Hss = 

7 

244 ! 

159.3 1 

24.0 ! 

2.014 

! 

3 

! Hgg = 

10 

109 ! 

158.4 ! 

27 .7 ! 

1.583 

1 

3 

! H S 4 = . 

9 

867. J 

1-38.5 ! 

27.4 ! 

1 .612 

1 

• 

3 

! HS5 = 

10 

529 ! 

158.3 t 

28.1 ! 

1.535 

! 

3 

! H S6 = 

10 

287 J 

158.4. ! 
| 

27-9 ! 

1 

1 .562 

I 

1 

5 

I 

! Ref. 

atm 

i 

1 

106.0 ! 

1 

18.3 ! 

1.033 

J 

5 

! Hgi = 

7 

717 ! 

106.2 ! 

16.2 ! 

1 .260 

1 

5 

! Hg 2 = 

nr 

( 

244 ! 

106.3 ! 

15.7 1 

1 .314 

1 

5 

! Hg3 = 

10 

109 ! 

106.0 ! 

18.2 ! 

1.041 

1 

5 

! H34 = 

9 

867 l 

106.0 l 

18.0 _ ! 

1 .060 

j 

-5 

! H S5 = 

10 

529 ! 

106.0 ! 

18.5 ! 

1.010 

! 

5 

i h s6 = 

10 

287 ! 

106.0-.. ! 

18.3 ! 

1 .028 

.J 

1 


! . 1 1 . « 


D-2 1 


in in m tn m ia m 


TAB ^LS^ 1 REFRACTI0N CORRECTIONS for ascension 
September Optical atmosphere, h = io^ meters 

(X =-0.555 mieron) 



0.5 

.5 

.5 

.5 

.5 

.5 

.5 

1 

1 

1 

• 1 
1 
1 


3 

3 

3 

3 

3 

3 

3 


atm. ! 
7 666-.! 
7 223- ! 
9 867 ! 
9-714 !. 
10 034 !. 


! 


I- Ref 

! H S i. 

! H S2 . 

! .H S3 
! H SJI 

! Hss 

1 H S 6 = 10 074 ! 
I 

!- Ref. atm. ! 
! H S1 = 7 666 ! 

• h S2- = 7 223 ! 

! H33 = 9 867 ! 

• H si( = 9 7ii+ ! 

! Hss _= 10 034 ! 
!• H s6 = 10 074 ! 

» ! 

! Ref., atm. ! 

1 H$i = 7 666 ! 

! H S2 = 7 223 ! 

'• % 3 = 9 867 ! 

•' H SJ4 = 9 714 ! 

• H S5 = io 034 ! 

! H s6 = 10 074 .! 

! 

! Ref. 


3699 .5- 
3706.2 
3707.9- 
-3699.8 
3700.1 . 
3699.4 
369.9.3 


3638.5 

3642.5 

3643.5 
■ 3638.1 

3638.4 
3637.9 
3637.J3 

3412.4 
3413.3 

3413.6 
3412.1 
-3412.2 
3412.0 
3412.0 


! 


! %1 = 
! H S2 = 
! HS3 = 
•' H SJ| = 
! H S5 = 

* »S6 = 


atm. 

7 666 ! 
7 223 ! 
9 867 ! 
9 7.14 ! 
10 034 ! 
10 074 ! 


! 


-3208.9 

3209.2 

3209.3 

3208.7 

3208.8 
3208.7 
3208.7 


75.3. 

70.0 

68.1 
78.9 
78.3 

79.5 

79.7 . 

62.8 

57.1 

55.2 

66.2 

65.6 
66.9- 

67.0 

35.7 

31.6 

30.1 

38.7 

38.2 

39.2 

39.3 

24.1 

21 .2 
20.1 
26.6 
26.2 

27.0 

27.1 


! ... - 


7.245 

8.299 

8.559 

7.283 
7.342 
7.220 
7.205. 

6.298 

6.935 

7.106 

6.242 

6.283 
6.198 
6.187 

3.827 

3.982 

4.029 

3.771 

3.784 

3.756 

3.753. 

2.658 
2.714 
2.733 
2.627 
2.633 
2.621 
2.619 : 
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TABLE D-23 REFRACTION CORRECTIONS FOR ASCENSION 
ANNUAL OPTICAL ATMOSPHERE, H = TO 6 METERS 

(X s 0 .555. mloron) 



! 




| . 

! 

"T7 [rM 1" 

. 


deg 

! 

! 

H S 

, m 


I 

I 

p , km ! 

1 

Ap.7 , m ! 

AEiQ, mrad 


0.5 

! 

! 

Ref. i 

atm. 


1 

1 

3698.7 ! 

! 

75.0 ! 

7.116 


.5 

! 

H S1 = 

7 

697 


3705.7 I 

69.5 ! 

8.216 


.5 

! 

Hs£ = 

7 

236 

! 

3707.4 I 

67.6 ! 

- 8.482 


.5 

! 

HS3 = 

9 

960 

! 

3699.2 ! 

78.6 ! 

7.191 


.5 

I 

H S 4 = 

9 

805 


3699.5 ! 

78.0 ! 

7.250 


.5 

! 

h S5 = 

10 

170 

! 

3698.7 ! 

79.4 ! 

7.114 


.5 

! 

H S 6 =. 

JO 

202 

1 

3698.6 ! 
| 

79.5 ! 

| 

7.102 


1 

! 

Ref. < 

atm. 


1 

! 

3637.9 ! 

62.6 ! 

6.204 


1 

! 

Hsi = 

7 

697 

1 

3642.1 I 

56.8 i 

6.870 


1 

! . 

H S2 = 

7 

236 

! 

3643.2 . ! 

54.8 ! 

7.046 


1 

! . 

HS3 = 

9 

960 


3637.7 ! 

66.0 ! 

6.169 


1 

--! 

Hsu = 

9 

805. 

! 

3637.9 ! 

65.4 ! 

6.210 


1 

! 

h S5 = 

10 

170 

! 

3637.3 ! 

66.8 ! 

6.115 


1 

! 

I 

H S 6 = 

10 

202 

! 

1 

3637.3 ! 
| 

67.0 ! 

1 

6.107 


3 

I 

! 

Ref. atm. 


I 

! 

3412.2 ! 

35.6 ! 

3.789 


3 

! 

H S1 = 

7 

697 

! 

3413.1 ! 

31 .4 ! 

3.948 


3 

! 

h S2 = 

7 

236 


3413.4 i 

29.9 ! 

3.998 


3 

i 

%3 = 

9 

960 

! 

3411.9 ! 

38.7 ! 

- 3.734 


3 

i 

H S4 -= 

9 

805 

! 

3411.9 ! 

38.2 1 

3.748 


3 

! 

HS5 = 

10 

170 

! 

3411.8 ! 

39.3 ! 

3.716 


3 

! 

I 

h S6 = 

10 

202 

! 

| 

3411.7 ! 

1 

39.4 ! 

t 

3.714 


-- 5 

1 

J 

Ref. atm. 


J 

I 

3208.8 ! 

i 

24.1 ! 

2.635 


5 

!. 

%1 = 

7 

697 

! 

3209.1 t 

21 .1 ! 

2.692 


5 

j 

h S2 = 

7 

236 

! 

3209.2 ! 

20.0 ! 

2.712 


5 

j 

H S3 = 

9 

960 

I 

3208.6 1 

26.6 ! 

2.604 

J 

5 

! 

«S4 = 

9 

805 

! 

3208.6 ! 

26.2 ! 

2.610 


5 

! 

HS5 = 

10 

170 

! 

3208.6 ! . 

- 27.1 ! 

2.596 


5 

! 

! 

h S6 = 

10 

202 

_!_ 

3208.6 ! 
! 

27.2 ! 
! 

2.595 



D-24 


TABLE D-24 . <* REFRACTION CORRECTIONS FOR ASCENSION 
ANNUAL OPTICAL ATMOSPHERE, H = IO 14 METERS 


(X ft 0.555 micron) 


! Ap 7 , m i AE-18, mrad ! 


Ref. 

H S1 : 
HS2 = 
Hss ; 

h S4 : 
«S5 

Hs6 : 

Ref. 

Hsi 

H S2 : 

H$3 

h S4 

h S5 

HS6 

Ref. 

Hsi 

h S2 
HS 3 
! Hs4 
! Hs 5 

• h s6 

1 

! Ref. 
! H S1 
I H S 2 
! HS3 
I H S 4 

l h S5 

I H S6 


atm. ! 

325.1 ! 

62.8 


= 7 697 1. 

331 .4 1 

59.0 


= 7 236 . ! 

332.9 1 

58.1 


= 9 96C l 

326 . 1 1 

62.9 


= 9 805 ! - 

326.4 I 

62.7 


S 10 170 l 

325 .7 ! 

63.2 


3 10 202 1 

a 

325.7 I 
| 

63.2 


! 

atm. ! 

276.4 ! 

51 .4 


« . 7 697 ! 

280 .0 ! 

47.5 


= 7 236 ! 

280.9 ! 

46.5 


= 9 960 -! 

276.7 ! 

5U5 


= 9 805 J 

276.9 1 

51 .2 


= 10 170 i 

276.4 ! 

51 .8 


= 10 202 ! 

276.4 i 

51 .8 



atm . ! 

= 7 697 ! 
= 7 236 ! 

= 9 960 ! 

= 9 C05 ! 

= TO 170 ! 
= 10 202 ! 
! 

atm. ! 

= 7 697 ! 

s 7 236 ! 
= 9 960 
s... 9 805 ! 
= 10 170 ! 
s 10 202 ! 


158.5 

159.2 

159.3 
158.5 
158.5 

158.4 
158.4 

106.0 

106.2 

106.3 

106.0 

106.0 

106.0 

106.0 


27.6 

24.9 

24.2 

27.7 
27.5 

27.9 
27.9 

18.2 
• 16.2 

15.7 
18.2 
18.1 

18.3 

18.4 


3 .424 
4.512 
4.758 
3.600 
3.650 
3.533 
3.524 

2.904 
3.670 
3.853 
2.973 
3.012 
2.921 
? .914. 

1 .605. 
1.941- 
2.026 
1.609 
1 .628 
1.584 
1.580 

1 .059 
1.268 
1 .322 
1.058 
1.070 
1.041 
1.039 
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TABLE D-26.- REFRACTION CORRECTIONS FOR KWAJALEIN 
MAY OPTICAL ATMOSPHERE, H = 10 4 METERS 


(X. * 0.555 micron) 



deg 

! 

HS 

, m 

I 

I 

! 

p , km . ! 

! 

! 

AP 7 , m I 

Ae-jq , mrad 



0.5 

I 

! 

Ref. < 

atm. 

! 

! 

I 

324.7 I 

1 

62.2 ! 

3.362. 



.5 

! 

%i = 

7 

748 l 

330.9 ! 

58.3 i 

4.424 



.5 

I , 

HS 2 = 

7 

267 ! 

332.4 : 

57.3 ! 

4.674 



.5 

! 

HS3 = 

10 

186 ! 

325.4 ! 

.62.4 I 

3.480 



.5 

! 

H$4 = 

9 

946 1 

325.8 ! 

62 . 0 . I 

3.555 



.5 


h S5 = 

10 

284 ! 

325.2 ! 

62.5 1 

3.451 



.5 

t 

I 

h S 6 n 

10 

423 ! 

t 

325.0 ! 

1 

62.7 ! 

1 

3.410. 



1 

1 

Ref. i 

atm. 

I 

1 

276.0 ! 

51.0 ! 

2.835 



1 

l 

H S1 = 

7 

748 ! 

279.7 l 

47.0 1 

3.601 



1 

! 

H S2 = 

7 

267 ! 

280.6 ! 

45.9 ! 

3.788 . 



1 

! 

h S3 = 

10 

186 ! 

276.2 ! 

51.1 ! 

2.878 



1 

! 

H S4 = 

9 

946 ! 

276.5 ! 

50.7 l 

2.936 



V 


HS5 5 

10 

284 ! 

276.1 t 

51 .2 ! 

2.855 



1 

! 

H S 6 = 

10 

423 ! 

1 

276.0 ! 

1 

- 51.4 ! 

{ 

2.823 



3 

! 

Ref. , 

atm. 

I 

! 

15-8.4 ! 

27.4. I 

1 .565 



3 

! 

%1 * 

7 

748 ! 

159.1 ! 

24.6 ! 

1.907 



3 

! 

H S2 = 

7 

267 ! 

159.3 ! 

23.9 ! 

1 .994 



3 

! 

H S3 = 

10 

186 ! 

158.4 ! 

27.5 ! 

1.561 



3 

! 

H S4 = 

9 

946 ! 

158.4 ! 

27.3 ! 

1 .590 



3 

! 

HS5 = 

10 

284 ! 

158.3 ! 

27.6 ! 

1.550 


1 

3 

! 

9 

H S 6 = 

10 

423 1 

t 

158.3 ! 

1 

27.8 ! 

I 

1 .534 

1 

) 


5 

I 

J 

Ref . , 

a tin. 

l 

! 

106.0. ! 

18.1 I 

1 .033 



5 

! 

Hsi = 

7 

748 ! 

106.2 ! 

16.1 ! 

1 .246 



5 

! 

H S2 * 

7 

267 ! 

106.3 ! 

IS. 6 ! 

1.301 



5 

i 

h S3 = 

10 

186 ! 

106.0 ! 

18.1 ! 

1 .027 



5 

! 

«S4 * 

9 

946. 1 

106.0 ! 

18.0 ! 

1 .045 



5 

! 

h S5 = 

10 

284 ! 

106.0 ! 

18.1 ! 

1 .020 



5 

! 

I 

H S 6 s 

10 

423 I 
! 

106.0 l 
1 

18.3 l 
1 

1 .009 



D-27 
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TABLE D-27 • REFRACTION CORRECTIONS FOR KWAJALEIN 
DECEMBER OPTICAL ATMOSPHERE, H = 10 6 METERS 

(X = 0.555 mioron) 


- % , deg. 

i 

! 

!. 

Hsj "i 

! 

1 

! 

P., km ! 

1 

Ap 7 . m 

! 

1 

AE 18 , inrad 


. 0.5 

! 

! 

Ref. atm. 

! 

! 

3697.9 ! 

74.3 

l 

! 

6.993 


.5 

! 

H S i = 7 752 

! 

3704.7 ! 

68.7 

! 

8.065 


.5 

! 

H S2 = 7 269 

! 

3706.5. ! 

66.6 

! 

8.337 


.5 

1 

Hs 3 = 10 123 


3698.1. 1 

78.0 


7.027 


.5 

! 

H S 4 = 9 937 

! 

3698.6 ! 

77.3 

! 

7.095 


.5 

! 

H S5 * i0 271 


3697.8 ! 

78.6 

! 

6.975 


.5. 

! 

i 

! 

H iS 6 = 10 438 

! 

1 

3697.4 ! 

l 

79.2. 

l 

6.917 


1 

Ref. atm. 


3637.2 \ 

62.1 

! 

6.084 


1 . 

! 

H S1 = 7 752 

! 

3641.3 ! 

56.2 

1 

... 6.750 


1 

I 

H S2 - 7 269 

! 

3642.4 ! 

54.1. 

! 

6.930 


1 

t 

• 

H S3 = 10 123 

! 

3636.9 ! 

65.7 

! 

6.039 


1 

! 

H S 4 = 9 937 

! 

3637.2 ! 

65.0 

! 

6.087 


1 

I 

Hs 5 = 10 271 

1 

3636.6 ! 

66.2 

! 

6.002 


! 1 

1 

! 

! 

! 

H S 6 = 10 438 

! 

1 

3636.4 ! 

I 

66.9 

! 

| 

5.961 


1 3 

Ref. atm. 

! 

! 

3411.8 ! 

35.5 

l 

! 

3.726 


1 3 - 

! 

H S i = 7 752 

! 

3412.8 1 

31 .2 

I 

3.887 


I 3 

! 

H S 2 = 7 269 

! 

34.13.1 ! 

29.6 


3.938 


1 3 

! 

H S o = 10 123 


3411.5 ! 

38.6 

! 

. 3.669 


! 3 

1 

H S 4 = 9 937 


3411.6 ! 

38.1 


3.-684 


! 3. 

j . 

H S5 a 10 271 


3411.4 ! 

39.1- 


3.656 

1 

! 3 

f 

! 

( 

j 

H s6 =• 10 438 

1 

I 

3411.3 1 

1 

39.6 

! 

1 

3.643 


i 

1 5 

Ref. atm. 

1 

! 

I 

3208.6 ! 

24.0 

I 

2.595 


1 5 

! 

H S1 = 7 752 

! 

3208.9 ! 

21 .0 


2.653 


! 5 

! 

H S2 = 7 269 

! 

3209.0 I 

19.8- 

! 

2.673 


! 5 

! 

Hs 3 = 10 123 

! 

3208.4 ! 

26.6 


2.562 


! 5 

! 

H S 4 = 9 937 

! 

3208.4 ! 

26.2 

! 

2.569 


! 5 

! 

H S5 = 10 271 

! 

3208.4- ! 

26.9 

! 

2.557 


I 5 

I 

! 

I 

H S6 = 10 438 

! 

! 

3208.3 1 

! 

27.3 

! 

! 

2.551 
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TABLE D— 29 .*■ - REFRACTION CORRECTIONS FOR KWAJALEIN 
ANNUAL OPTICAL ATMOSPHERE, H a 10 METERS 


! 


! 


! 0.5 


! 


.5 

.5 


-5 

.5 

.5. 

.5 


1 

1 

1 

1. 

1 

1 


3 

3 

3 

3 

3 

3 

3 


5 

5 

5 

5 

5 

5 

5 


(X = 0.555 micron) . 


! 


t E M , deg ! Hs 

t I 


in 


! p 


Ap 7 , 


m 


! AEi 8, rarad 1 


1 


! 


! 


! Ref. 
I H S1 
l Hs2 
!• Hs3 
! H S 4 
! H S 5 

! H S6 . 


751 ! 


atm 
= 7 
: 7 268 l 

10 175 ! 

942 ! 
.10 300 ! 
10 433 l 


= 9 


3697.9 

3704.8 

3706.5 
3698.0 

3698.6 

3697.7 
3697.5 


l 


! Ref. 

I H S1 
! H S 2 
1 Hs 3 
! Hs4 
t HS5 
! H S6 
l - 

! Ref. 

! H S i 

! Hs2 
! H S 3 
! H34 

HS5 
H S 6 


1 


atm. 

= 7. 751 ! 

: 7 268 ! 
= 10 175 ! 
: 9 942 l 
= 10 300 l 
= 10 433 1 


3637.1 

3641.3 

3642.5 
3636.8 

3637.2 

3636.6 

3636.4 


l 

l 

! 

I 

l 


! 


! 


! 


atm. 

= 7 751 
= 7 268 -i 

= .10 175 ! 
= 9 942 i 

= 10 300 ! 
= 10 433 t 


3411 .8 

3412.8 
3413^1 

3411 .5 

3411 .6 
3411 .4 
3411 .3 


l 


! Ref. 
! H S1 
! H S2 
l HS3 
! Hs4 
5 HS 5 
! H S 6 


atm. 5 
= 7 751 1 

= 7 268 l 

= 10.175 ! 
=9 942 ! 
= 10 300 ! 
= 10 433 l 


3208.6 

3208.9 

3209.0 

3208.4 

3208.4 

3208.4. 

3208.3 


74-4 

68.7 

66.7 
78.2 
77.4 

78.7 
79.2. 


I 


62.1- 

56.2 

54.1 

65.9 
65.0 
66.4 

66.9 


l 

! 

I 

l 

! 

I 

! - 


! . 


35.5 
31 .2 

29.6 
38.8 
38.1 
39.2- 

39.6 


24.0 

21 .0 
19-8 
26.7 
26.2 
27.0 
27.3 


1 

! 

1 

1 

! 

! 

! 

! 

! 

! 


6.988. 

8.068 

8.340 

7.011 

7.096 

6.967 

6.921 


6.082 

6.753 

6.933 

6.028 

6.088 

5.997 

5.965 


3.726 

3.889 

3.939 

3.665 

3.685 

3.655 

3.644 


2.595 

2.654 

2.674 

2.561 

2.569 

2.557 

2.552 


1 
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TABLE D-30.- REFRACTION CORRECTIONS FOR KWAJALEIN. 
ANNUAL OPTICAL ATMOSPHERE, H s. TO 4 METERS 


(X *.0.555 micron). 



1 



1 

! 





%». 8eg 

! . 
1 

Hs 

, m 

1 

.p, km ! 

! 

AP7, m 

! 

! 

AE|8, mrad 


0.5. 

! 

! 

Ref. « 

atm. 

! 

! 

324.7 I 

62.1 

! 

! 

3.352 


.5 

! 

H S1 = 

7 

751 ! 

330.9 ! 

58.3 . 

! 

4.419 


- .5 

! 

H S2 = 

7 

268 ! 

332.4 ! 

57.3 

! 

4.671 


.5 

! 

H S3 = 

10 

175 ! 

325 .4 ! 

62.3 

t 

3.481 


.5 

! 

H S4 = 

9. 

942 ! 

325.8, ! 

62.0 

! 

3.554 


.5 

! 

«S5 = 

10 

300 ! 

325.2 ! 

62.5 

! 

-3.444 


.5 

t 

IT 

H S 6 = 

10 

433 ! 
1 

325.0 ! 

1 

62.6 

! 

t 

3.405 


1 

J 

Ref. , 

atm. 

l 

J 

I 

276.0 ! 

50.9 

1 

! 

2.828 


1 

! 

HSI = 

7 

751 ! 

279.7 ! 

46.9 

! 

3.597 


1 

! 

«S2 = 

7 

268 ! 

280.6 ! 

45.9 

! 

3.785 


1 

i 

h S3 = 

10 

175 ! 

276.2 ! 

51 .0 


2.879 

J 

1 

j 

H S4 = 

9 

942 ! 

276.5 ! 

50.7 


2.935 


1 

! 

Hs 5 = 

10 

300.! 

276.1 ! 

51 .2 

! 

2.850 


1 

j 

i 

-HS6 = 

10 

"33 ! 

1 

276.0 ! 
1 

51 .4 

! 

t 

2.819 


3 

? 

Ref. < 

atm. 

1 

158.4 ! 

27.4 

! 

1.563 


3 

! 

HSI = 

7 

751 ! 

- 159.1 ! 

24.6 

! 

1.906 


3 

,._.j 

h S2 = 

•7 

268 ! 

159.3 ! 

23.9 

! 

1 .992 


3 

! 

HS3 = 

10 

175 ! 

158.4 . ! 

27.5 


1.562 


- 3 

! 

H s4 = 

9 

942 ! 

158.4 ! 

27.3 


1.589 


3 

! 

• %5 = 

10 

300- ! 

• 158.3 ! 

27.6 

! 

1.547 


3 

! 

i 

HS6 = 

10 

433 ! 
» 

158.3 ! 

t 

27.8 

! 

1.532 


5. 

\ 

Ref. < 

a tin. 

! 

l 

106.0 ! 

1 8.0 

!' 

! 

1 .032 


5 

l 

H<51 = 

7 

751 ! 

,106.2 . ! 

16.1 


1-245 


5 

! 

«S2 = 

7 

268 1 

106.3 ! 

15.6 


1.300 


5 

! 

«S3 = 

10 

175 ! 

106.0 ! 

18.1 

! 

1.027 


5 

! 

HSU - 

9 

942 !. 

106.0 ! 

17.9- 

! 

1.045 


5. 

! 

h S5 = 

10 

300 ! 

- 106.0 ! 

18.2 

! 

1.018 


5 

! 

! 

HS6 * 

10 

433 ! 
! 

106.0 ! 
! 

18.3 

! 

! 

1 .008 
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rABLE D-31.- REFRACTION CORRECTIONS FOR WALLOPS 
MARCH OPTICAL ATMOSPHERE, H = lO 5 METERS 

(X a Q.$55 mioron) 


! p, km ! AP 7 , m ! AE-| 8 , mrad ! 



Ref. atra. 

1 

! 

I 

3706.7 ! 

! 

78.7 ! 

8.383 . 

! 

%1 = 

7 346 

! 

3711.8 ! 

74.4 1 

9 -1 66 


HS2 = 

7 124 


3712.7 !- 

73.4 ! 

9.314 

! 

HS3 = 

8 997 

! 

3705.9 ! 

81 .7 ! 

8.243 


h S4 - 

9 053 

! 

3705.7 i 

82.0 — ! 

8.217 

! 

HS5 = 

8 883 

! 

3706.2 ! 

81 .2 ! 

8.298 

4.,^ 

| 

H S 6 = 

8 796 

t 

3706.5 1 

f 

80.9 ! 

| 

8.341 

! 

Ref. atm. 

! 

3643.5 ! 

64.8 ! . 

7.100 

! 

Hsi = 

7 346 

i 

3646.7 ! 

60.3 ! 

7.611 


H S2 - 

7 124 

! 

3647.3 I 

59.3 I 

. 7.708 

! 

HS3 = 

8 997 

! 

3642.8 ! 

67.8 ! 

6.993 

i 

h S4 = 

9 053 

! 

3642.7 ! 

68.0 ! 

6.974 

I . 

H S5 = 

- 8 883 


-3643.1 1 

67.3 ! 

7.030 

! 

t 

H S 6 = 

8 796 

t 

1 

3643.3 ! 

t 

66.9 ! 

t 

7.060 

1 

* 

! 

Ref. atm. 

l 

1 

3414.5 ! 

! 

36.1 ! . 

4.192 

j 

Hsi = 

7 346 


3415.3 ! 

32.8 ! 

4.319 

! 

Hs2 = 

7 124 

1 

3415.4 ! 

32.0 ! 

4.345 

j 

HS3 = 

8 997 

! 

3414.2 ! 

38.7 ! 

4.138 

1 

H S 4 = 

9 053 

! 

3414.2 i 

38.9 ! 

4.133 

! 

Hss = 

8 883 

! 

3414.3 ! 

38.3 ! 

4. .150 

! 

f 

HS6 = 

8 796 

1 

3414.3. ! 

t 

38.0 ! 
| 

4.159 ... 

I 

! 

Ref. 

atra. 

I 

! 

3210.2 ! 

24.2. ! 

2.886 

! 

Hsi = 

7 346 

! 

3210.4 ! 

21 .9 l 

2.930 

! 

«S2 = 

7 124 

J 

3210.4- ! 

21 .3 l 

2.941 

i 

HS3 s 

8 997 

J 

3210.0 1 

26.3 ! 

2.858 

! 

H S 4 = 

9 053 

! 

-3210.0 ! 

26.5 !- 

2.855 

1 

HS5 s 

8 883 

1 

3210.0 ! 

26.0 ! 

2.862 

! 

Hs6 = 

8 796 

! 

3210.0 - 1 

25.8 ! 

2.866 






TABLE D-32.- REFRACTION CORRECTIONS FOR WALLOPS. 
MARCH OPTICAL. ATMOSPHERE, _H. = 1(T METERS 

(X s- 0.555 micron) .. 



! 

■ H S 

, m 

! 

! 


1 


"l 

_E m , deg 



P , km 1 

Ap 7 , m 

! Ae -j q , rarad 

.1 


! 


I 

I 


i 


I 

— 

! 



! 

1 


! 


‘l 

• 0.5- 

! 

- Ref. 

atm. 

! 

330.4 ! 

66.9 

I - 

4.339 

1 

.5 

1 

Hsi = 

7 346 


335.0 ! 

63.6. 

! 

5.117 

! 

- .5 

! 

H S2 = 

7 124 

! 

335.8 ! 

63.1 

! 

5-225- 

1 

.5 

! 

HS3 = 

8 997 


330 . 1 1 

66.9 


4.286 

! 

.5 

! 

H S 4 = 

9 053 

1 

330 .0 I 

67.0 

1 

4.262 

! 

.. .5 

L 

h S5 = 

8 883 

! 

330.4 !. 

66.7 


4.334 

! 

.5, 

j 

f 

Hse = 

8 796 

1 

f 

330.6 1 

1 

66.5 

! 

t 

4.372 

1 

t 

1 

! 

Ref. 

atm. 

s 

I 

279.4. ! 

54.3 

j , 

3.537 

l 

1 

1. 

! 

HSI = 

7 346-1 

282.3 ! 

50.9 

1 

4.140 

! 

1 

1 

HS2 = 

7 124 

! 

282.8. ! 

50.3 

! 

4.242 

I 

1 

! 

HS3 = 

8 997 

! 

279.3 ! 

54.3 

1 

3.513 

1 

1 

! 

H34 = 

9 053 

1 

279.2 ! 

54.4 

! 

3.495 

I 


! 

h S5 = 

8 883 


279.5 ! 

54.1 

1 

3.550 

! 

1 

i 

i 

HS6 - 

8 796 

! 

279.6 ! 

1 

53-9 

! 

1 

3.579 

! 

| 

3 

i 

i 

Ref. 

atm. 

l 

| 

l 

159.1 ! 

28.8 

! 

! 

1 .885 

! 

3 

i 

HSI = 

7 346 

! 

159.7 ! 

26.4 

! — 

2.173 

1 

3 

! 

HS2 = 

7 124 

! — 

159.8 ! 

26.0 


2.219 

1 

3 

! 

HS3 = 

8 997 

i 

159.0 ! 

28.8 

! 

1 .880 

1 

3_ 

! 

H S 4 = 

9 053 


159.0 1 

- 29.9 

1 

1 .872 

i 

3 

! 

HS5 = 

8 883 

i 

159.1 l 

28.7 

1 

1.898 

1 

3 

! 

| 

h S 6 = 

8 79.6 

i 

i 

159.1 ! 

| 

28.6 

1 

f 

1 .912 

! 

t 

5 

! 

Ref. 

atm. 

i 

l 

106.2 1 

18.9 

i 

1 .234 

! 

i 

5 

! 

Hsi = 

7 346 

! 

106.4 ! 

17.2 


1 .416 

l 

5 

! 

h S2 = 

7 124 

! 

106.4 ! 

16.9 

i 

1.445 

i 

5 

j 

HS3 = 

8 997 

! 

106.2 ! 

18.9 

i 

1.232 

! 

5 

! 

h S4 = 

9 053 

1 

106.2 1 

18.9 

! 

1 .227 

! 

5 

_ ! 

HS5 » 

: 8 883 

! 

106.2 1 

. .18.8 

1 

.1 .243 

1 

5 . 

! 

Hsfi = 

8 796 

! 

106.2 ! 

18.7 


1 .252 

! 

! ! ! ! ! 


h 
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TABLE D-33.- REFRACTION CORRECTIONS FOR WALLOPS 
JULY OPTICAL ATMOSPHERE, H = IQ 6 METERS 


(X = 0.555 rnicnon) 


deg 


0.5. 

.5 

.5 

.5 

.5 

.5 

.5 

1 

1 

1 

1 

1 

1 

1 


3 

3 

3 

3 

3 

3 

3 

5 

5 

5- 

5 

5 

5 

5 


j 


I 


1 Hs , m ! p , KM 

J I 

! ! 

I Ref. atm* I 3699 .4 

! H S1 = 7 678 ! 3706.0 

! H S2 =- 7. 251 ! 3707.6 

! Hs 3 = 10 057 ! 3699.2 

! H S 4 s. 9 813 ! 3699.8 

! H S 5 = 10 092 ! 3699.1 

•' H 3 6 = 10 123 ! 3699.0 


Ap7» m 


75.4 

69.8 

68.0 


AE-|Q, mrad 


7.227 

8.267 

8.5-16 


79.4 

78.4 
79.5- 
79.6 


7.190 

7.282 

7.177 

7.166 


i ! 


! 

Ref. 

atm. ! 

3638.2 


62.9 ! 

6.250 

! 

H S 1 = 

7 678.1 

3642.3 

! 

57.0 ! 

6.910 

! 

h S2 = 

7.251 1 

3643.3 

i 

55.1 ! 

7.074 

! 

E33 = 

10 057 ! 

3637.7 

l 

66.7 ! 

6.174 

! 

h S4 = 

9 813 ! 

3638.1 

l 

65.8 ! 

6.238 

! 

%5 = 

10 092 ! 

3637.7 

! 

66.9. ! 

6.165 

! 

! 

«S 6 = 

10 123 ! 

i 

3637.6 

! 

67.0 J 

6.157 

j 

- Ref. 

l 

atm. ! 

3412.3 

I 

! 

35.8 ! 

3.808 

j 

H S1 = 

7 678 ! 

3413.2 

! 

31 .5 ! 

3.969 

! 

h S2 = 

7 251 ! 

3413.5 


30.1 ! 

4.015 

j 

H S3 = 

10 057 ! 

3411 .9 

! 

39.2 ! 

3.743 

! 

h S4 = 

9 813 ! 

3412.0 


38.4 ! 

3.765 

t 

Hs 5 = 

10 092 ! 

■ 341 1 .9 

! 

39.3 ! 

3.740 

i 

j 

h S 6 = 

10 123 ! 

i 

3411.9 

! 

39 JJ ! 

3 .738 

1 

* 

Ref. atm. 1 

3208.9. 

! 

J 

24.2 ! 

2.648 

! 

%1 = 

7 678 ! 

3209.2 

! 

21 .2 ! 

2.706 

t 

♦ 

h S 2 = 

7 251 ! 

3209.3 

! 

20.1 ! 

2.724 

! 

%3 * 

10 057 ! 

3208.7 

! 

26.9 ! 

2.612 

! 

h S4 = 

9 813 ! 

3208.7 

! 

26.4 ! 

2.621 

I 

H S5 = 

10 092 I 

3208.7 

! 

27.0 J 

2 . 611 ' 

I 

i 

h S 6 = 

10 123 t 

3208.6 

! 

27.1 I 

2.610 


J ! 


I 

! 

I. 

~\ 

I 

! 

! 

! 

! 

1 

! 

! 

! 

! 

! 

I 

i 

! 

! 

! 

! 

! 

1 

! 

t 

j 

! 

j 

! 

j 

! 

! 

j 

! 

! 

! 



TARI E D-35 -REFRACTION CORRECTONS FOR WALLOPS 
AW, AL OPTICAL ATMOSPHEBE, H = 10 «E„5 , 

(X = 0.555 micron) 


l- Hg, m j 

r r 

! Ref. atm. ! 

! H S1 = - 7 51 5 l 
! H S 2 = 7 184 5 
1 Hsr = 9 437 I- 

! H S 4 = 9 4 53 « 

! H S5 = 9 422 ! 

« H?? = 9. 447 t 


Ref. atm. 


t. Hsi = 7 5.13 ! 

! H S2 = 7 184 ! - 

I Hsq = 9 437 L 

! H S 4 = 9 453 S 

1 H S5 = 9 422 ! 

! H S 6 = 9 447 l 

! Ref. atm. 1 

! H S1 = 7 513 t 

1 HiL* 7 184 l 

! H S 3 = 9 437 ! 


Hs4 = 
HS5 = 
H S 6 5 


9 453 '• 
9 422 l 
9 447 ! 


p , km 


3703.1 
3708.9 

3710.2 

3702.7 

3702.6 

3702.7 
3702.6 

3640.8 

3644.5 

_ 3645.4 

3640.4 

3640.4 

3640.4 
. 3640.4 

3413.4 

3414.3 

3414.5 
3413.1 
3413 . 1 

[ 3413.1 

! 3413-1 


j AEi 8, mrad ! 


Ref. atm 

H S1 = 7 

Hs2 = 7 


7 513 ! 
7 184 ! 
9 437 '• 


! Hs4 = 9 453 l 
1 H$5 = 9 422 1 

n lllirv « 


3209.5 

3209.8 

3209.9 

3209.4 

3209.3 

3209.4 


77.1 l 

72.2 l 

70.7 t 

80.3 l 

80.4 ! 

80.3 1 

80.4, l 

! 

63-9 J 
.58.7 1 

57.2 l- 

67.0 . t 

67.1 l 

67 .0 1 

67.1 l 
l 

36.0 ! - 

32.2 l 
31 .0- l 

38 .7 1 

38.8 J 

38.7 l 

38.8 ! 

! 

24.2 ! 

21 . 6 - 1 

20 .7 l 

26.5 l 

26.5 l 
26.4 1 

... 26.5 J 


7.804 I 

8.715 1 

8.920 

7.740 

7.733 

7.747 

7 .736 

,6.674 . 
7 . 261 . 
7.396 
6.602 
6.597 
6.606 
6.599 

4.001 . 

4.145 

4.183 

3.949 

3.947 

3.950 

3.948 

2.768 

2.819 

2.834 

2.739 

2.739 

2.740 
2.739 


8QF 


TABLE' D-36 REFRACTION CORRECTIONS FOR WALLOPS 
ANNUAL OPTICAL ATMOSPHERE,. H = 10 4 METERS 

(X-= 0.555 micron) 


p ,.km 


0.5 

! 

Ref. 

.5 

! 

Hsi = 

.5 . 

! 

HS2 = 

.5 

I 

H S3 - 

.5. 

l 

H S 4 = 

.5 

I. 

«S5 = 

.5 

! 

i 

H S 6 * 

1 - 

! 

Ref. 

1 

! 

HSI 3 

1 

! 

H S2 = 

1 

! 

HS3 = 

1 . 

! 

HS4 = 

1 

! 

HS5 5 

1 

! 

1 

HS6 = 

3 

I 

! 

Ref. 

3 

! 

Hsi 

3 

j 

h S2 

3 

i 

h S3 

3 

j 

H S 4 

3 

I 

HS5 

3 

j 

i 

H S 6 

5 

j 

Ref. 

5 

l 

HSI 

5 

t 

• 

h S2 ; 

5 

! 

Hs3 

5 

J 

•Hs4 : 

5 

! 

h S5 

5 

! 

! 

h S6 


atm. 1 
■ 7 513 ! 

7 184 ! 
i 9 437 I 
9 453 I 
: 9 422 ! 
: 9 447 ! 


: 7 513 ! 

: 7 184 ! 

9 437 ! 
9 453 ! 
9 422 ! 
9 447 ! 

! 

atm. ! 

= 7 513 ! 

= 7 184 I 

= 9 437 ! 

= 9 453 t 
= 9 422 ! 

= 9 447 ! 

! 

atm. I 

= 7 513 ! 

r 7 184 l 
= 9 437 t 

= 9 453-1 
= 9 422 ! 

= 3 447 ! 


tejj m 


328.0 ! 

65.0 L 

3.927 l 

333.3 J 

61.5 l 

4.827 ! 

.334.4 ! 

60.8 1 

5.017 ! 

328.2 ! 

65 . 1 • ! 

3.954 ! 

328.1 ! 

65.1 1 

3.948 ! 

328.2. ! 

65.1. ! 

3.959 I 

328 . 1 l 

65.1 ! 

1 

3.950 ! 

1 

278.0 t 

53.0 ! 

3.244 ! 

281 .2 ! 

49.3- l 

3.915 1 

281.9 ! 

48.6 I 

4.057 t 

278.0 ! 

53.0 ! 

3.253 ! 

278..0 t 

.. -.53 .0 ! 

3.248 ! 

.278.1 ! 

53.0 ! 

3.257 1 

278.0 ! 

53.0 ! 

I 

3.250 ! 

I 

158.8 ! 

28.3- ! 

1.750. ! 

159.4 ! 

25.7 l 

2.063 1 

159.6 ! 

. 25.2 ! 

2.127 ! 

158.8 ! 

28.3 ! 

1 .750 ! 

158.8 t 

28.3 ! 

1 .748 ! 

. 158.8 ! 

28.3 ! 

1.752 l 

158.8 ! 

28.3 l 

■ 

1.749 ! 

1 

106.1. I 

18.6 ! 

1.149 1 

106.3 l 

16.8 ! 

1.346 ! 

106.3 I 

16.4 ! 

1.386 ! 

106.1 ! 

18.6 ! 

1.149 ! 

106.1 ! 

18.6 ! 

1.147 ! 

106.1 ! 

18.6 ! 

1.150 1 

106.1 ! 

18.6 ! 

1.148 ! 


AEi 8 , mrad t 
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TABLE D-37 REFRACTION CORRECTIONS FOR CAPE CANAVERAL 
JANUARY OPTICAL ATMOSPHERE, H s 10 6 METERS 

( X a 0 .556 micron) 


! p, .km 1 A m ! AE-j^ , mrari ! 


0.5 

! 

! Ref. atra. 

1 

! 

370 2- 1 J 

! 

76.6 ! 

7.657 


.5 

! - H S1 = 

7 563 

! 

3708.0 1 

71.5 ! 

8.579 


.5 

I h S2 = 

7 195 

I 

3709.4 I 

. 69.9 ! 

8.804 


.5 

! H S3 = 

9 586 

I 

3701.7 1 

79.9 ! 

7.585 


.5 

! H S4 = 

9 595 

! 

3701.7 ! 

79.9 l 

7.582 


- .5. 

! Hsg.s 

9 581 

! 

3701.7 l 

79.9 1 

7.587 


.5 

I H S6 s 

1 

9 650 

! 

1 

3701.5 I 

t 

80 .2 ! 

1 

7.559 


1 

! Ref. atm. 

l 

! 

3640.1 ! 

63.6 ! 

6.560 


1 

! Hsi = 

7 563 

! 

3643.8 ! 

58.2 ! 

7.154 

* ! 

1 

! H S2 s 

7 195 

! 

3644.8 ! 

56.6 ! 

7.302 


1 

! H S3 = 

9 586 

! 

3639.6 ! 

66.8 ! 

. 6.480 


1 

! H S H = 

9 595 

! .. 

3639.6 ! 

. 66.9 ! 

6.478 


1 

! Hss = 

9 581 

t 

3639.6 ! 

66.8 ! 

6.482 


1 

! H S6 = 

j 

9 650 

i 

3639.5 ! 

1 

67.1 ! 

6.462 

t 

3 

! Ref. 

atm. 

I 

! 

3413.1 ! 

- 35.9 ! 

3.944 


3 

• H S1 = 

7 563 

1 

3414.0 ! 

32.0 ! 

4.092 


3 

! h S2 s 

7 195 

t 

3414.2 ! 

30.7 ! 

4.133 


3 

! % 3 = 

9 586 

! 

3412.8- ! 

38.7 ! 

3.890* 


! 3 

• Hgi). = 

9 595 

I 

3412.8 ! 

38.8 ! 

3.889 


i 3 

i h S5 = 

9 581 

! 

3412.8 ! 

38.7 ! 

3.890 

1 

! 3 

t 

■ h s6 * 

t 

9 650 

! 

| 

3412.7 ! 

t 

39.0 ! 

t 

3.884 


! 5 

l 

! Ref. , 

atm. 

l 

! 

3209.3 1 

1 

24.2 ! 

2.732 


15 

! «S1 8 

7 563 

! 

3209.6 ! 

21 .5 ! 

2.785 

! 

! 5 

• h S2 * 

7 195 

! 

3209.7 ! 

20.5 ! 

2.801 


!■■• 5- 

! Hs 3 = 

9 586 

! 

3209.2 ! 

26.5 ! 

2.702 


! 5 

! H S 4 = 

9 595 

! 

3209.1 I 

26.6 ! 

2.702 


! 5 

! H S5 = 

9 581 


3209.2 . 1 

26.5 ! 

2.703 


! 5. 

! -Hsfi = 

9 650 

! 

3209.1 ! 

26.7 ! 

2.700 


! ! ! ! t 






TABLE MB- 

JANUARY OPTICAL ATMOSPHERE, n - iu 


(X> 0.555 mloroa) 
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TABLE D-39 REFRACTION CORRECTIONS FOR CAPE CANAVERAL 
AUGUST OPTICAL ATMOSPHERE, H a 10 6 METERS 

(X s 0.555 micron) 


1 E m , deg 1 H s , m Ip, km 


I Ref. atm. 


! Ref. 
! H S1 
5 H$2 

« H Sj 

! H S4 

« «S5 

5 Hs6. 

! 

! Ref. 
f H S1 

! H S2 
! HSS 

! H S4 

! HS5 

1 »S6 

! 

I Ref, 

! %1 

! H S2 : 

! HS3 

! H S4 

1 «S5 

! H S6 


s 7 738 
= 7 268 
= 10 302 
= 10 025 
= 10 459 
= 10 378 

atm. 

s 7 738 
= 7 268 
= 10.302 
= 10 025 
= 10 459 
= 10 378 

atm. 

= 7 738 

= 7 268 
= 10 302 
= 10 025 
= 10 459 
= 10 378 

atm. 

- 7 738 
: 7 268 
= 10 302 
: 10 025 
= 10 459 
: 10 378 


3697.7 

3705.0 

3706.7 

3697.9 

3698.5 

3697.5 

3697.7 

3637.1 

3641.5 

3642.6 

3636.7 

3637.2 

3636.5 

3636.6 

34 1 1.9 

3412.9 
3413.1 

3411.5 

3411.6 
3411.4 

3411 .4 

3208.6 

3208.9 
3209.0 

3208.4 

3208.5 
3208.4 
3208.4 


74.8 

68.9 

66.9 

79.0 

78.0 
79.6 
79.3 


6.966 

8.103 

8.369 

6.990 

7.089 

6.935 

6.963 

6.074 

6.780 

6.957 

6.017 

6.087 

5.978 

5.998 

3.733 

3.903 

3.952 

3.667 

3.690 

3.654 

3.661 

2.602 
2 . 663 
2.682 
2.565 
2.575 
2.559 
2.562 


D-4Q 
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TABLE D-4Q .- REFRACTION CORRECTIONS. FOR CAPE CANAVERAL.. 
AUGUST OPTICAL ATMOSPHERE,. H s IQ 4 METERS 


(X a 0.555 micron) 


Em. deg 

1 

! 

! 

! 

Hs, ra 1 

1 

p , km 

1 

! 

1 

AP7, m 

I 

AEi 8 , mrad 


0.5 

! 

1 

! 

Ref. atm. ! 

324.4 

! 

! 

62.5 

1 

3.299 


.5 

! 

H S1 = 7 738 ! 

331.0 

! 

58.5 

I 

4.441 


.5 

! 

H S2 = 7 268 ! 

-332.5. 

! 

57.5 

1 

4.687 


.5 

I 

Hs3 = 10 302 1 

325.3 

! 

62.7 


3.455 


.5 

1 

H S 4 = 10 025 ! 

325.7 


62.3 

! 

3.540 


.5 

I 

H S5 = 10 459 ! 

325.0 

I 

62.9 

! 

3.409 


.5 

! 

H,$6 = 10 378 i 

t 

325.1 


62.8 

! 

f 

3.432 


1 

4 

! 

Ref. atm. ! 

275.9 

i 

! 

51.3 

I 

! 

2.798 


- 1 

! 

H S1 = 7 738 ! 

279.8 


47.1 

1 

3.614 


1 

! 

H S2 = 7 268 l 

280.7 

! 

46.1 

! 

3.798 


1 

! 

Hs3 = 10 302 1 

276.1 

! 

51 .4 

! 

2.859 


1 

! 

H S 4 = 10 025 ! 

276.5 

I 

51 .0 

1 

2.925 


1 

! 

Hss = 10 459 ! 

276.0 


51 .6 . 


2.823 


1 - 

! 

1 

H S 6 = 10 378 ! 

a 

276.1 

! 

1 

51.5 

! 

1 

2.841 


3 

I 

! 

Ref. atm. 1 

158.4 

1 

I 

27.6 

I 

! 

1.554 


3 

t 

H S1 = 7 738 ! 

159. -1 


24.7 

! 

1 .914 


3 

! 

H S2 = 7 268 ! 

159.3 

! 

_ 24.0 

! 

1.999 


3 

! 

•Hs3 = 10 302 ! 

158.4 

! 

27.7 

! 

1.552 


3 

! 

H S 4 =10 025 ! 

158.4 


27.5 

! 

1.584 


3 

! 

Hs 5 = 10 459 l 

158.3 

! 

27.9 

! 

1.534 


3 

! 

t 

Hs6 = 10 378 ! 

t 

158.3 

1 

27.8 

! 

1 

1.543 

J 

5 

I 

! 

I 

Ref. atm. ! 

106.0 

l 

! 

18.2 

I 

1 .027 


5 

i 

Hsi * 7 738 ! 

106.2 

! 

16,. 1 ■ 


1.251 


5 

1 

H S2 = 7 268 ! 

106.3. 

! 

15.6 

! 

1 .304 


5 

i 

H S3 = 10 302 ! 

106.0 

! 

18.3 

! 

1 .021 


5. 

! 

H S 4 = 10 025 ! 

106.0 

! 

18.1 

! 

1 .042 


5 

! 

H S5 = 10 459 ! 

106.0 

! 

18.4 

! 

1.010 


5 

! 

! 

Hs6 = 10 378 ! 

! 

106.0 

! 

! 

18.3 

! 

1 .015 


D— 4 1 
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TABLE D-4 1 ~ REFRACTION CORRECTIONS . FOR CAPE CANAVERAL 
ANNUAL OPTICAL. ATMOSPHERE, H .a 10 6 METERS 

( X « 0.555- mlopon) 


%> m 


! Ref. 
i H S1 
! Hs2. 
! Hs 3 
I H S 4 

I h s5 . 

1 h S6 

! 

I Ref. 
! H S1 
! H S2 
! H S3 

I «s4. 

! H S5 

! • H S 6 
! 

! Ref. 

! H S1 
! H S2 

« Hs 3 

! H s jj j 
'• %5 

I H S6 : 
! 

! Ref. 

! H S1 
! H S2 

! Hs3 
! H s4 
1 %5 

! H S6 


. atm. 


7 682 ! 
7 244. ! 
'.0 070 ! 
£ 893 ! 
10 228 ! 
U 139 I 


= 7 682-! 

s 7 244 ! 
= 10 070 ! 

* 9 893 ! 
a 10.228 ! 
= 10 139 ! 

! 

atm. ! 
7 682 ! 
7 244 ! 
10 070 ! 

9 893 ! 

10 228 ! 
10 139 ! 

! 

atm. ! 
s 7 682 ! 
s 7 244 ! 

: 10 070 ! 

* 9 893 ! 

: 10 228 ! 

: 10 139 1 


P, km 


3698.9 

3706.0 

3707.6 

3699.1 

3699.5 

3698.7 

3698.9 

3638.0 

3642.3 

3643.3 

3637.6 
3637.9- 

3637.4 

3637.5 

3^1 2.3- 

3413.2 

3413.5 

3411 .9 

3412.0 

3411.8 

3411.9 

3208.8 

3209.2 

3209.3 

3208.6 

3208.7 
3208.6 
3208.6 


75.3 

69.7 
67.9- 

79.3 

78.7 
79 .9 
79.6 


D-42 
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TABLE ~D~43 REFRACTION CORRECTIONS FOR HAWAII 
FEBRUARY OPTICAL ATMOSPHERE, H = 10 & METERS 

(X. s 0.555 .micron) 



1 

. 1 . 

1 

1 

1 

1 

1 

3 

3 

3 

3 

3 

3 

3 

5 

5 

5 

5 

5 

5 

5 


! ! 

I H s , m !. p, km 

j ! 

! ! 

I Ref. atm. 1 3699.8 

! H S1 a 7 647 l 3706.6 - 

! H S 2 = 7 236 ! 3708.1 

1 Hs3 = 9 888 I. 3699.9 

! H S 4 = 9 771 ! 3700.2 

! Hss = 10 061 ! 3699.5 

! H S 6 = 9 992 ! 3699.7 

! i 

l Ref. atra. ! 3638.6- 

! Hsi = 7 647 ! 3642.7 

l H S2 a 7 236 ! 3643.7 

! Hs3 a 9 888 l 3638.3 

! H S 4 = 9 77 1 t 3638.5 

! Hgc a 10 061 ! 3638.0 

! H S6 = 9 992 ! 3638.1 

! ! 

! Ref. atm. ! 3412.5 

! H«1 a 7647 ! 3413.4 

! H$2 = -7 236 l 3413.7 

! .Hs3 = 9 888 ! 34-12.2 

! H S 4 * 9 771 l 3412.2 

! Hss = 10 061 ! 3412.1 

! H S6 a 9 992 J 3412.1 
! t 

! Ref. atm. 1 3209.9 

! H S1 = 7 647 ! 3209.3- 

l H S2 = 7 236 ! 3209.4 

! H03 = 9 888 l 3208.8 

! H S 4 = 9 771 I 3208.8 

! Hss = 10 061 ! 3208.8 

! H S 6 = 9 992 ! 3208.8 

1 „1 


AP7.n1 


75.6. 

70.3 

68.5 

79.4 
78.9 
80.0 

79.8 

62.9 

57.4 

55.5 

66.6 
66.2 

67.3 
67.0 

35.7 

31 .6 
30.2 

38.9 

38.6 

39.5 

39.3 

24.1 
21 .2 

20.2 

26.7 

26.5 
27.2 
27.0 


! I 


1 AEir, mrad 

! 

! 


!- 



! 


7.288 

! 

! 

8.352 

! 

I 

8.594 

4 

1 

7.311 

! 

! 

7.357 

J 

4 

7.246 

! 

! 

7.272 

.4 

! 


! 

1 

6.321 

! 

! 

6.976 

1 

! 

7.136 

i 

! 

6.267 

♦ 

1 

6.299 

j 

1 

6.221 

! 

! 

6.239 

! 

! 


! 

! 

3.847 

1 


4.003 

! 

! 

4.047 

! 

1 

3.787 

1 

l 

3.797- 

! 

! 

3.772 

1 

! 

3.778 

! 

1 


! 

l 

2.672 

! 

! 

2.727 

! 

! 

2.745 

! 

1 

2.639 

! 

l 

2.643 

! 

! 

2.632 

! 

1 

2.635 

! 

! 


TABLE D-44.- REFRACTION CORRECTIONS FOR HAWAII 
FEBRUARY OPTICAL ATMOSPHERE, H .= 10 4 METERS 

(\ = 0.555 micron) 


! E M , deg ! 


! p, km ! ApY,.m I AE-jg, rarad ! 


! Ref. 

! H S1 : 
! Hs2 5 
! H S3 i 
! H S 4 : 
! H S5 > 
! H S6 s 
! 

! Ref. 

I H S1 , 
! H S 2 
! H S3 
! H S 4 
l HS5 
‘ h S6 
! 

! Ref. 

! H S1 « 
! H S2 
! Hs 3 
! H S 4 


atm. 

= 7 647 
= 7 236 
= - 9 88S 
« 9 771 

s 10 061 
* 9 992 

atm. 

= 7 647 
7 236 
9 888 

9 771 

10 061 
9 992 

atm. 

= 7 647 
= 7 236 
= 9 888 
= 9 771 


325.6 
331.9 

333.3 

326.5 

326.7 

326.2 

326.3 

276.6 

280.4 

281 .2 

277.0 

277.1 

276.7 

276.8 

158.5 

159.2 

159.4 

158.5 

158.6 


1 

HS5 = 

10 06 1 ! 

158.5 


HS6 = 

9 992 ! 

t 

158.5 

J 

{ 

Ref. atm. ! 

106.. 0 

1 

Hsi = 

7 647 1 

106.2 


H S 2 = 

7 236 l 

106.3 

I 

HS3 = 

9 888 ! 

106.0 .. 


H S 4 = 

9 771 ! 

106.0 


HS5 = 

10 061 ! 

106.0 


HS6 = 

9 992 ! 

106.0 


63.5 

59.7 

58.9 
63 . 6 . 
63.4 

63.9 

63 . 8 - 


3.518 

4.597 

4.821 

3.670 

3.709 

3.614 

3.636 

2.960 

3.736 

3.903 ... 

3.029 

3.059 

2.985 

3.003 

1 .632 
1.974- 
2.051 
1.638 
1 .653 
1 .616 
1 .625 

1 .076 
1.290 
1.338 
1.076 
1 .086 
1.063 
1 .068 


>9 
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TABLE D-46 .- REFRACTION CORRECTIONS FOR HAWAII 
JULY OPTICAL ATMOSPHERE, H = 10 4 METERS 

(X - 0.555 micron) 



E m , deg 

I 

J H s> 

! 

m 

! 

! 

1 

p , km ! 

! 

Ap .7 , ra ! 

AEq 8 , mrad 

! 

! 


0.5 

! 

! Ref. atm. 

! 

325-1 1- 

! 

63.1 ! 

3 .423 - 

! 

I 


.5 

! H S1 _= 

7 

684 1 

331.6- ! 

59.2 ! 

4.534 

! 


.5 

l h S2 = ■• 

7 

252 I 

332.9 ! 

58.3 ! 

4.765 . 

! 


.5 

! H S3 = 

9 

.920 ! 

326.2 ! 

63.1 ! 

3.625 

t 


.5 

! H $4 = 

9 

855 ! 

326.4 ! 

63.0.. ! 

3.646 

! 


.5 

»- H S5 * 

10 

221 ! 

325.7 ! 

63.5 ! 

3.530 

I 


.5 

» h s6 = 
1 

10 

147 ! 

1 

325.8 ! 

1 

63.4 ! 

| 

3.553 

I 

t 


1 

i 

! Ref. atra. 

I 

l 

276.3 ! 

51.7 ! 

2 .895 



1 

! H S1 = 

7 

684 ! 

280 . 1 ! 

47.6 ! 

3.687 

! 


1 

!. H S2 = 

7 

252 ! 

281.0 ! 

-.46.7 ! 

.... 3.860 

! 


1 

! HS3 = 

9 

920 ! 

276.8 ! 

51.6. ! 

2.993 

! 


1 

! Hs 4 .a 

9 

855 ! 

276.9 ! 

51.5 t 

3.009 

! 


1 

! Hs 5 = 

10 

221 ! 

276.4 l 

52.0 ! 

2.919 



1 

! H S6 = 

t 

10 

1iL7 ! 

1 

276.5 ! 

• 

51.9 !■ 

I 

2.937 

! 


3 

! Ref. atm. 

1 

158.5 1 

27.8 ! 

1 .603. 

I 

! 


3 

! %1 .= 

7 

684 ! 

159.2 ! 

24.9 ! 

1.950 

1 


3 

! H S2 = 

7 

252 ! 

159.4 ! 

24.3 ! 

2.030 

t 


3 

! Hs 3 = 

9. 

.920 ! 

• 158.5 ! 

27.7 ! 

1 .619 

! 

1 

3 

! H S 4 = 

9 

855 ! 

158.5 ! 

27.7 ! 

1 .627 

! 


3 

1 Hs 5 = 

10 

221 ! 

... 158.4 ! 

28.0 ! 

1.583 

j 


3 

« h s6 = 
1 

10 

147 ! 

t 

158.4 ! 

I 

28.0 ! 
| 

1.592 

1 

• 


5- 

i 

! Ref. atra. 

! 

1 

106.0 ! 

18.3 ! 

1.057 

! 

! 


5 

! H S1 = 

7 

684 ! 

106.2 ! 

16.3 ! 

1.274 

! 


5 

! K S2 . = 

7 

252 ! 

106.3 ! 

15.8 ! 

1 .324 

! 


5 

! Hs3 = 

9 

920 ! 

106.0 ! 

... 18.2 ! 

1 .064 

! — 


5 

J H S 4- = 

9 

855 ! 

- 106.0 ! 

18.2 l 

1 .069 



5 

! Hs 5 = 

10 

221 1 

106.0 ! 

18.4 ! 

.1.041 



5 

i k s6 = 
! 

10 

147 ! 
! 

106.0 I 
! 

18.4 ! 

! 

1.047 

! 

1 
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TABLE D-48.- REFRACTION CORRECTIONS FOR HAWAII 
ANNUAL OPTICAL ATMOSPHERE, H s tO 4 METERS 

(X = 0.555 micron) . 


! Em, deg 


Ref. i 

H S1 = 
h S2 = 

-HS3 = 
h s4 = 
H S5 = 
Hse = 

Ref. 

H S i = 

H S2 = 

h S3 s 
- H S 4 = 

h S5 s 

H S 6 = 

Ref. 

Hsi = 

H S2 = 

h S3 = 
H S 4 = 

«S5 = 

H S 6 = 

Ref. 
HSI = 
h S2 = 
h S3 = 
H S 4 
h S5 
«S6 


, m ! 

p , km l 

Ap^, m ! AEiq, mrad 

! 

! 

I 


1 

atm. ! 

! 

325.3 1 

! 

63.2 1. 

3.464 

7 673 ! 

331.7 I 

59.4- ! 

4.552 

7 247 l 

333.0 1 

58.5 I 

4.781 

9 913 I 

326.3 1- 

63.2 ! 

3.635 

9 859 l 

326 .4 1 

63.1 1 

3.655 

10 145 l 

325.9 l 

63.6 l 

3.563 

10 103 l 
1 

atm . t 

326.0 ! 
I 

276.4. t 

63.5 ! 

1 

3-576 

51.8 l 

2.922 

7 673 I 

280.2 J 

47.8 ! 

3.701 

7 247 t 

281.0 ! 

46.8 l 

3.872 

9 918 t 

276.8 . ! 

51.7 ! 

3.001 

9 859 ! 

276.9 l 

51.6 1 

3.016 

10 145 ! 

276.6 ! 

52.0 l 

2.945 

10 103 ! 
1 

atm. ! 

276.6 ! 
1 

158.5 ! 

52.0 ! 

1 

2.955-. 

l 

27.8 ! 

1 .613- 

7 673 l 

159.2 l 

25.0 1 

- 1.957 

7 247 ! 

. 159.4 1 

24.3 ! 

2.036 

9 918 ! 

158.5 ! 

27.8 l 

1.624 

9 859 ! 

158.5 ! 

27.7 I 

... 1.631 

10 145 I 

158.4 l 

- 28.0 ! 

1.596 

-10 103 I 

! 

atm. I 

158.5 l 
106.0 ! 

28.0 1 
1 

1..601 

18.3 ! 

1 .064 

= 7 673 I 

106.2 I 

16.3 1 

1.278 

= 7 247 ! 

106.3 l 

15.8 l 

1.328 

= 9 918 l 

106.0- l 

18.3 I 

1.067 

= 9 859 i 

106..0 ! 

18.2 ! 

1.072 

= 10 145 l 

—106.0 ! 

18.4 ! 

1.049 

= 10 103 1 

106.0- ! 

18.4 I 

1.053 


litHEl 
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TABLE D-49.- REFRACTION CORRECTIONS FOR POINT ARGUELLO 
JULY OPTICAL ATMOSPHERE, H = IQ 6 METERS 

(\.A 0.555_micron) 


E m , deg 


! Ref. 

I H S1 . : 
l H S2 s 
l HS3 .1 
! H S 4 = 
! H S5 : 
I Hs6 s 

t 

! Ref. 

! H S1 
l Hs2- ! 

! Hs3 
! Hs4 : 
! — Hss 

• h s6 
! _ 

! Ref. 

! H S1 
! H s2 
! HS3 
! - H S 4 
l Hss 
! H S6 

i 

1 Ref. 
! H S1 
!. H S2 
1 Hs3 
1 H S 4 
! Hs 5 
! H S6 


• 7 529 ! 

7 176 l 
: ■ 9-175 ! 

9 353 1 
: 8 644 l 
: 9 511 l 
! 

atm . ! 

: 7 529 ! 

: 7 176 ! 

: 9 175 ! 

t 9 353 l 
= 8 644 ! 

= 9 511 ! 

! 

atm. ! 

= 7 529 ! 
= 7 176 ! 

= 9 175 ! 

= 9 353 ! 
= 8 644 ! 

= 9 511 i 

t 

atm. ! 

= 7 529 ! 
= 7 176 ! 
= 9 175 ! 

= 9 353 ! 
£ 8 644 ! 

= 9 511 I 


-p.., km 


3705.1 

3708.6 

3710.0 

3703.2 

3702.7 

3704.8 

3702.3 

3641 .8 

3644.3 
3645.2 

3640.7 

3640.4 
.3641 .8 

3640.1 

3413.4 

3414.2 

3414.4 

3413.2 
3413.1 

3413.5 
3413.0 

3209.5 

3209.7 
. 3209.8 

3209.4 

3209.3 

3209.5 
3209.3 


Ap 7 , m 


8.124 

8.672 

8.891 

7.825 

7.747 

8.071 

7.680 

6.828 

.7.227 

7.371 

. 6.656 

6.602 

6.824 
6.555 . 

4.005 
4.129 
4. .168 
3.959 
3.943 
4.011 
3.928 

2.762 

2.809 

2.824 
2.740 
2.733 
2.761 
2.727 
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TABLE D-5Q .- REFRACTION CORRECTIONS FOR POINT ARGUELLO 
JULY OPTICAL ATMOSPHERE, H = 10 4 METERS 


( X = 0 .555 micron) 



E m , deg 

1 

I 

! 

1 

H S , m . 1 

! 

! 

p , km ! 

! 

AP7 1 m 

! 

AE-jg , mrad 



0.5 

! 

! 

Ref. atm. 1 

! 

330.6 ! 

64.2 

1 

I 

4.374 



.5 

I 

H S1 = 7 529 -l 

333.1 t 

61.3 


4.800 



.5 

! 

H S2 = 7 176 ! 

334.3 ! 

60.5 

! 

5.002 



.5 

! 

H S3 = 9 175 ! 

328.6 ! 

64.4 


4.038 



.5 


H s4 = 9 353 ! 

328.2 I 

64.7 

! 

- --3. 970 



.5 

! 

Hss = 8 644 ! 

329.9 ! 

63.5 

! 

4.256 



.5 

! 

1 

H S 6 = 9 511 l 

I 

327.9 ! 

t 

64.9 

! 

1 

3.911 



1 

l 

! 

l 

Ref. atm. ! 

279.3 ! 

52.0 

l 

3.525 



1 . 


_H S1 s 7 529 ! 

281.1 ! 

49.2 

I 

3.894 



1 

! 

H S2 = 7 176 ! 

281.9. 1 

48.4 

I 

4.045 



1 

! 

Hs 3 = 9.175 ! 

278.3 ! 

52.4 

; 

3.317 



1 

! 

H S 4 = 9 353 l 

278.1 ! 

52.7 

! 

3.265 



1 

! 

H S 5 = - 8 644 ! 

279.1 ! 

51 .4 

I 

3.484 



1 

! 

H S 6 = 9511 ! 

1 

277.9 l 
1 

52.9 

! 

1 

3.220 

j 


3 

1 

! 

l 

Ref. atm. ! 

158.9 ! 

27.7 

l 

! 

1 .821 



3 

! 

H S1 = 7 529 ! 

159.4 1 

25.6 

! 

2.052 



3 

! 

H S2 = 7 176 ! 

159.6 ! 

25.0 


2.121 



3 .. 

! 

Hs3 = 9 175 ! 

158.8 . ! 

27.9 

! 

1.781 

— ; 


3 

! 

H S 4 = 9 353 ! 

158.8 ! 

28.1 

I 

1 .756 



3 

i 

Hss = -8.644 ! 

159.0- l 

27.2 

! 

1 .860 



3 

! 

1 

H S6 n 9 511 ! 

I 

158.7 ! 

1 

28.3 

! 

I 

1 -734 



5 

1 

Ref. atm. t 

1 

106.1 ! 

18.2 

1 

i 

1 .186 


t 

5 

! 

H S1 = 7 529 ! 

106.3 ! 

16.7 

! 

1.339 

1 


5 

! 

H S2 = 7 176 l 

106.3 ! 

16.3 

! 

1 .382 



.5 

j 

Hs 3 = 9 175 ! 

106.1 ! 

18.3 

! 

1.168 



5 

! 

H s4 = 9 353 ! 

106.1 ! 

18.5 

! 

1.152 



.... 5 

! 

Hss = - 8 644 ! 

106.2 ! 

17.8 

! 

1.218 



5 

t 

! 

H S 6 - 9 511 ! 

! 

106.1 ! 
! 

18.6 

! 

! 

1 .138 



into in imn inin 
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TABLE D~51 .- REFRACTION CORRECTIONS FOR POINT ARGUELLQ 
DECEMBER OPTICAL ATMOSPHERE, H = 10° 

(X a 0.555 micron) 


I 

1 E m , deg 


1 

1 

1 

1 

1 

1 

1 

3 

3 

3 

3 

3 

3 

3 

5 

5 

5 

5 

5 

5 

5 


l Hg , m i .. p , km 

I I 

1 !. 

1 Ref. .atm. ! 3706.3 

t Hgi s 7 450 l. 3710.0 

! Hg 2 = 7 147 I 3711.2 

l H S3 = 9 221 i 3704.0 

! H S 4 = 9 339 I -3703.7 

! Hg§ s 8 826 1 3705.2 

l Hgg = 9 198 ! 3704.1 

! I 

5 Ref. atm. ! 3642.5 

! H S1 = 7 450 1 3645.3 

l H S2 = 7 147 l 3646.1 

l Hg 3 = 9221 ! 3641.4 

J H S 4 s 9 339 ! -3641.2 

!. Hs 5 = 8 826 ! 3642.2 

l Hg6 = 5 198 ! 364-1.4 

! t 

! Ref. atm. ! 3413.9 

! H S1 •= 7 450 ! 3414.7 

! H S2 = 7 147 1 3414.9 

! Hgo = 9 221 ! 3413.6 

! H S 4 = 9 339 I 3413.5 

! Hgg = 8 826 l 3413.8 

! H s g = 9 198 ! 3413-6 

i l 

! Ref. atm. ! 3209.8 

! H S1 = 7 450 ! 3210.0 

! Hg 2 = 7 147 ! 3210.1 

Hg 3 = 9 221 1 3209.6 

! Hg4 = 9 339 1 3209.6 

t Hg 5 =- 8 826 ! 3209.7 

l Hgg = 9 198 ! 3209.6 

! 1 


T I - 

Ap 7 , m 1 AE-|8, mrad I 

i I 

77.9 I 8.305 I 


-73.1 ! 

71 .7 ! 

80.7 l 

81.2 I 

79.0 ! 
80 .6 ! 

! 

64.2 ! 

59.3 l 

57.9 ! 

67.1 l 
67 .6 ! 

65.5 l 

67.1 ! 

! 

36.0 I 

32.4 ! 

31.4 ! 

38.6 ! 

38.9 ! 

37.2 I 

38.5 ! 
! 

24.2 l 

21 .7 ! 

20.9 l 

26.3 ! 

26.6 ! 

25.3 I 
26.2 1 


8.885 I 
9.080 ! 
7.950 I 
7.898 ! 

8.134 t 

7.961 ! 

I 

6.935 ! 

7.393 ! 

7.521 I 
6.763 I 
6.727 ! 

6.889 1 

6.771 l 
I 

4.080 ! 

4.211 l 
4.246 I 
4.025 ! 

4.014 ! 

4.064 ! 

4 .028 ! 

! 

2.814 ! 

2.862 ! 

2.875 ! 

2.786 ! 
2.782 t 
2.803 l 
2.787 \ 

t 


D-52 


I 


TABLE D-52.- REFRACTION CORRECTIONS FOR 
DECEMBER OPTICAL ATMOSPHERE, H s 10 


POINT ARGUELLO 
H METERS 


80FM16 


(X » 0.555 micron) 


e M , deg i 

i 


%, m 


! p, km ! Ap 7 , m 


0.5 

.5 

.5 

.5 

.5 

.5 

.5 

1 

1 

1 

1 


3 

3 

3 

3 

3 

3 

3 

5 

5 

5 

5 

5 

5 

5 


Ref. 

Hsi - 
H S2 : 

H S3 ! 
h S h 
h S5 ! 
h S6 8 


I 

Atm. | 

= 7 450 I 
7 147 I 
' 9 221 !. 

9 339 ! 

* 8 826 ! 

9 198 ! 

! 


330.6 

333.9 

335.0 

329.0 

328.7 

329.9 
329.0 



Ref. 

atra- ! 

279.1 

- ! 

%i = 

7 450 ! 

281.7 


h S2 = 

7 147 ! 

282.3 


Rs 3 . 

-9 221 ! 

278.6 


H S 4 = 

9 339 ! 

278.4 


HS5 = 

8 826 ! 

279.2 


h S6 = 

9 198 ! 

i 

278.6 


! 

Ref. atm. !. 

158.9 


Hsi = 

7 450 ! 

159.5 


HS2 = 

7 147 ! 

159.6 


% 3 = 

9 221 I 

158.9 

t 

HS4 = 

9 339 1 

158.8 


«S5 - = 

8 826 ! 

159.0 


h S6 = 

9 198 ! 

i 

158.9 


l 

Ref. atm. ! 

106.1 


HSI = 

7 450 ! 

106.3 


H S2 = 

7 147- 1 - 

106.4 


% 3 = 

9 221 ! 

106.1 


h S4 s 

9 339 1 

106.1 


HS5 = 

8.826 1 

106.2 

i 

HS6 = 

9 198 ! 

106.1 


65.7 

62.3 
61.6 
65.7 

65.9 

65.0 
65.7 

53.3 

49.9 
49.2 

53.4 

53.6 

52.7 

53.4 

28.4 

26.0 

25.4 

28.5 

28.6 
28.0 
28.4 

18.6 

16.9 

16.6 

18.7 

18.8 
18,3 
18.6 


I AEiq , rarad 


4.366 

4.936 

5.116 

4.096 

4.050 

4.257 

4.105 

3.482 

4.000 

4.133 

3.364 

3.329 

3.488 

3.371 

1 .825 
2.104 
2.165 
1.806 
1 .789 
1.865 
1 .809 

1.192 

1.372 
1.411 
1.184 
1.173 
1 .222 
1.186 
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329.2 

■ 333.5 

334.6 
328 .7 

328.4 

329.1 

328.4 

278.7 

281 .4 

282.1 

278.4 

278.2 
278.6 

278.2 

158.9 

159.5 

159.6 

158.8 

158.8 

158.9 

158.8 


106.1 

106.3 

106.3 

106.1 

106.1 

106.1 

106.1 
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APPE V J.X E 

REFRACTION CORRECTION EQUATIONS 

These equations were obtained from reference 4. The equations have been 
simplified, for use in this report. They provide highly precise answers for 
measured elevation angles greater than 0.5 degree. For elevation angles 
less than 0.5 degree (negative angles also), see reference 4. The following 
quantities are defined. 

R 0 = 6 378 165 meters 

h = altitude above tracking site 

ri = altitude of target above the tracking site 

N 0 = modulus of refraction at the tracking site 

N = modulus of refraction at the altitude h — 

N{j = modulus of refraction at h = H 

n = 1 + N, the index of refraction at the altitude h 

x = variable of integration, 0 < x < 1 

Hg = atmospheric scale height 

E = geometric elevation angle 

Em = measured elevation angle 

AE = Em - E is the elevation angle refraction correction 

p = geometric rang to the target 

p M = measured rang to the target 

Ap = pm - P is the range, refraction correction 

0 s Earth central angle between the tracking site and target 


The equations for computing the refraction corrections are shown below. 

Note that the basic inputs to these equations are: N 0 , E^, H, and R 0 . 

(Nfj must also be determined from either a look-up table or by the assumption 
of an exponential atmosphere . ) 
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The integrals above may be accurately evaluated (for Em > 0 5 

w^ ( f iVe P ° int G *" aaian quadrature. The quadrature points, 
weights, w^, are shown below. 


degree) by 
Xj . arid associated 


1 

1 

2 

3 

4 

5 


H 

0.04691 00770 30668 
.23076 53449 47158 
.5 

.76923 46550 52842 
.95308 99229 69332 




0.11846 34425 28095 

.23931 43352 49683 
.28444 44444 44444 
.23931 43352 49683 
.11846 3^425 28095 


In the above equations, the step " 
by either using a look-up table of 
exponential atmosphere 


Given N, determine h" 
an actual atmosphere 


may be performed 
or by assuming an 


h = H s ln(N 0 /N) 


